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IX 


REPORT. 


TO  THE  RIGHT  HONOURABLE  WALTER  HUME 
LONG,  M.P.,  PRESIDENT  OF  THE  LOCAL 
GOVERNMENT  BOARD. 

Sib, 

I  HAVE  the  honour  to  submit  herewith  a  record  of  the 
work  carried  on  in  the  Board^s  Medical  Department  in  1900- 
190L 

There  have  not  been  during  the  year  any  changes  among 
the  professional  officers  oE  the  Department.  With  a  view, 
however,  of  extending  the  Medical  Officer's  observation  of 
local  non-professional  officers  in  their  administrative  relation 
with  vaccination  and  public  health,  Mr.  C.  J.  Huddart,  the 
Medical  Officer's  Statistical  Assistant,  has  been  appointed 
Assistant  Inspector  in  the  Medical  Department.  The  vacancy 
thus  caused  in  the  clerical  staff  of  that  Department  has  been 
filled  by  promotion  of  Mr.  F.  H.  O.  Jerram. 

The  Directorship  of  the  Animal  Vaccine  Establishment, 
rendered  vacant  by  the  death  of  Dr.  Cory,  has  been  assigned  to 
Mr.  Thomas  S.  Stott.  Dr.  Leslie  Thome-Thome  has  replaced 
Mr.  Stott  as  Assistant  Director. 
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Vaccination    and    Public    Vaccination. 

In  Appendix  A,  No.  1,  is  a  summary  of  Vaccination  Officers'  vacoikation 
Returns  as  to  the  condition,  on  31st  January,  1900,  in  regard  of  bbtuS^ 
vaccination  of  the  923,059  children  whose  births  were  registered 
in  England  and  Wales  during  1898.  Of  the  children  in  ques- 
tion, not  quite  61*0  per  cent,  were  returned  as  successfully 
vaccinated,  some  12  per  cent,  as  having  died  unvaccinated,  and 
0'35  per  cent,  as  "  insusceptible,"  or  as  having  had  small-pox. 
The  remaining  26*7  per  cent.,  including  "postponements," 
'* removals,"  and  "conscientious  objections    *  represented  a  far 

*  "Conscientious  objection"  became,  under  the  Yaccioation  Act  of 
1898,  for  the  first  time  registrable  on  r2th  August  in  that  year.  There- 
after, daring  four  months,  it  was  open  to  parents  to  apply  for  certificates 
exempting  from  vaccination  children  born  before  the  passing  of  the  Act. 
Asa  resmt  of  this  period  of  grace,  no  fewer  than  203,413  certificates  of 
"  coQScientions  objection,"  relating  to  230,147  children,  were  received  by  the 
Vaccination  Officers  of  England  and  Wales.  Mainly  these  children  were 
aged  one  year  and  apwardf>,  since,  as  will  be  seen  from  Appendix  Aj  No.  1, 
less  than  50,000  certificates  of  *'  conscientious  objection  "  were  received  in 
riegard  of  infants  whoso  births  were  registered  in  1898. 
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larger  amount   of   abstention   from    vaccination    tliau    any    y4t 
recorded  in  the  Reports  of  your  Medical  Officer. 

As  in  former  years,  the  metropolis  is,  as  regards  the  protection^ 
against  small-pox  adopted  for  its  infant  population,  at  adisad** 
vantage  compared  with  the  rest  oE  the  country,  a  fact  which  is 
conveniently  exhibited  in  the  subjoined  table.  ■.■ 


Periods. 

Percentage  Abstention  from  Infantile  Vaccination.  } 

• 

Metropolis. 

Rest  of  England  and  Wales. 

Average  of  1873-77  ... 

1878-82  ... 

„             looo-Oi   ... 

„         1888-92  ... 

„         1893-97 ... 

Single  year,  1898     ... 

8-1 

0-8 

7-4 

141 

23-9 

34-4 

4*1 

4-4 

5-7 

11-2 

19-7 

25-4 

:    } 


Inspection 

OF  Public 

Vaccination. 


Education 

IN 

Vaccination. 


National 
Vac^ink 

^STABLISlt- 
MBNT. 
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The  number  of  unions  inspected  in  1 900  in  regard  of  vaccina- 
tion amounted  to  285,  comprising  1,420  Public  Vaccinators' 
Districts.  The  Public  Vaccinators  of  1,024  of  these  Districts 
were  recommended  for  award  under  Section .  5  of  the  Vaccina- 
tion Act  of  1867  (Appendix  A,  No.  2). 

In  Appendix  A,  No.  3,  will  be  found  a  list  of  Educational 
Vaccination  Stations,*  with  the  names  and  addresses  of  the 
Teachers  of  Vaccination  authorised,  under  Orders  of  the  Board, 
in  England  and  Wales,  Scotland,  and  Ireland,  to  grant  the 
special  certificates  of  proficiency  in  vaccination  necessary  as 
part  of  the  medical  qualification  for  entering  into  contracts  for 
the  performance  of  public  vaccination. 

In  1900,  small-pox  being  practically  absent  from  England  and 
Wjiles,  jilycerinated  calf  lymph  was,  in  response  to  50,512  appli- 
cations from  public  vaccinators,  issued  to  the  amount  of  444,221 
capillary  tubes. 

The  Director  of  the  Animal  Vaccine  Establifehment, 
Mr.  Thomas  S.  Stott,  reports  (Appendix  A,  No.  4)  that,  during 
the  year  ending  March  31st,  1901,  the  number  of  primary 
vaccinatiojis    performed    at    the    Board's    Station    in    Lambs 
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*  The  list  in  question  lias,  while  this  report  ia  passing  through  the  press, 
been  corrected  to  Hist  December,  1901. 
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Conduit  Street,  amounted  to  1892.  He  notes  that  the  "inseilion  mbdioai. 
success  "  (five  separate  insertions  of  lymph  being  made  on  each  report. 
child)  obtained  there  was  98*22  per  cent.  The  total  number  of 
primary  vaccinations  performed  at  this  station  compares  un- 
favourably with  that  for  the  preceding  year.  This  falling  off, 
Mr.  Stott  refers  less  to  preference  under  the  new  law  for 
domiciliary'  vaccination  of  infants,  than  to  neglect  of  Registrars 
to  apprise  parents,  on  the  occasion  of  registration  of  birth  of 
their  children,  of  the  fact  that  gratuitous  vaccination  with  calf 
lymph  is  still  to  be  obtained  at  the  Board's  establishment  in 
Lamb's  Conduit  Street.  As  regards  re-vaccination,  the  "  inser- 
tion success  "  obtainefl  at  the  Board's  station  was  95*55  per  cent. 

The  work,  actual  and  prospective,  devolving  during  the  year  glycerin- 
upon  the  Board's  glycerinated  calf  lymph  (Establishment  neces-  calf  lymph. 
sitated  definite  increase,  alike  in  staff  and  in  laboratory  accom- 
modation. At  the  same  time  it  was  requisite,  while  obtaining 
further  accommodation  for  calves,  to  group  the  additional 
temporary  calf  stables  in  the  most  convenient  manner  attainable, 
so  as  to  avoid  adding  to  the  already  serious  loss  of  time  which 
our  expei-ts  atid  calf  attendants  were  incurring  in  consequence  of 
the  several  sections  of  our  total  establishment  being  dispersed 
in  various  separate  localities.  Happily,  the  actual  demands  on 
our  resources  were  not  unequally  distributed  in  the  different 
seasons  of  the  year.  There  was,  as  has  been  said,  practically 
no  epidemic  small-pox,  and  thus  we  escaped  the  sudden  and 
excessive  demands  for  lymph  for  re-vaccination  which,  to  the 
detriment  of  the  establishment,  had  been  experienced  in  the 
previous  year. 

In  Appendix  A,  No.  5,  Dr.  Blaxall  reports  in  detail  on  the 
operations  of  the  establishment  under  his  charge  in  1900-1901  ; 
and  in  Appendix  C  will  be  found  papers  dealing  with  questions 
concerning  calf  l^Tuph  in  its  biological  aspects,  by  Dr.  Blaxall, 
Mr.  Kremlin,  and  Dr.  Green,  upon  which  I  propose  to  comment 
later  on. 


Othek  Administrativio  Business  of  the   Medical 

Depaktmknt. 


Conference  at  office  on  j>ublic  health  matters  with  other 
departments  of  Government,  with  members  and  officers  of  local 
sanitary  authorities,  and  with  representati\  es  of  various  public 
bodies  at  home  and  abroad  have  increasmgly  occupied  the 
Medical  Department.  Interchange  in  this  way  of  information 
and  experience  has  been  in  the  past,  and  promises  in  the  future 
to  be,  of  definite  advantage  to  the  several  parties  concerned. 
Thus,  conferences  have  been  held  with  the  object  of  determining 
suitable  course  of  action  in  instances  wliere  administrative  fimc- 
tions,  correlative  with  public  health,  of  different  departments  of 
Home   Government    interlace    or   overlap.      By  similar   means 
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consideration  has  been  given  to  questions  of  applying,  in  depen- 
dencies of  Great  Britain,  principles  of  public  health  adminis- 
tration which  govern  our  home  procedures,  whether  these  are 
based  on  legal  enactment  or  on  international  understanding. 
Interviews  with  representatives  of  local  sanitary  authorities  on 
the  other  hand  have  necessarily  been  concerned  with  matters  of 
a  more  domestic  order,  for  instance,  local  bye-laws,  projected 
hospital  schemes,  provision  of  disinfecting  apparatus,  appoint- 
ment of  Medical  Officers  of  Health,  and  the  like.  Experience 
has  been  exchanged  with  professional  advisers  of  public  bodies 
at  home  and  abroad,  especially  upon  epidemiological  questions 
in  their  scientific  and  administrative  aspects,  in  which  subject 
matters  the  information  at  the  disposal  of  the  Medical  Depart- 
ment is  increasingly  sought  by  experts  and  administrative  officers 
not  only  of  our  own  but  of  other  countries. 

In  addition  to  assistance  in  the  above  sense  rendered  by  the 
staflF  at  office,  the  Medical  Inspectors  have  in  regard  of  like 
subject  matters  paid  visits  to  and  held  conference  with  many 
sanitary  authorities  and  their  officers  in  England  and  Wales. 
Informal  conferences  of  this  nature  have,  I  believe,  proved  of 
advantage  to  the  sanitary  authorities  and  their  officers,  and  at 
the  same  time  have  served  a  useful  purpose  in  exhibiting  to  the 
Board  aspects  of  local  affi^irs  not  always  prominent  as  a  result 
of  inquiries  of  a  formal  character. 

Formal  inquiries,  routine  and  other,  as  also  inquiries  of  an 
investigatory  nature,  have,  as  in  former  years,  been  undertaken 
in  much  variety  and  abundance  by  the  Medical  Department. 
Such  inquiries  have  been  in  almost  every  instance  carried  out  by 
medical  inspectors  single-handed.  Exceptionally  the  inspector 
has  been  aided  by,  or  has  furnished  aid  to,  other  depart- 
ments of  the  Board,  as,  for  instance,  the  Engineering  and 
Architectural  Departments.  The  total  work,  formal  and 
informal,  of  the  medical  inspectors  in  the  several  directions  above 
indicated,  is  set  out  in  summary  in  Appendix  A.,  No.  6  ;  a 
summary  which  sufficiently  illustrates  the  multiplicity  of  the 
functions  which  the  inspectors  of  the  Medical  Department  are 
called  upon  to  exercise. 

In  Appendix  A,  No.  7,  abstracts  will  be  found  of  formal 
reports  by  medical  inspectors  on  about  a  score  of  districts  in 
which  detailed  inquiry  became  requisite  on  account  of  outbreaks 
of  disease,  or  by  reason  of  defective  local  sanitary  administration. 
Certain  of  these  reports  illustrating  the  sanitary  shortcomings,  the 
defects  of  administration,  and  the  conditions  of  disease  pre- 
valence, which  continue  from  time  to  time  to  call  for  the  Board's 
intervention,  are  reproduced  in  this  volume. 

The  history  of  sanitary  administration  by  the  Town  Council 
of  Boston,  in  Lincolnshire  (Appendix  A,  No.  8),  exhibits  the 
disposition  of  certain  local  authorities  to  remain  content  in 
sanitary  matters  with  the  methods  and  procedures  of  their 
predecessors.     In  this  district,  which  has  a  population  of  some 
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16,000,  sewers  have  been  formed  in  tlie  past  by  tlie  covering  in  msdioal 
of  ancient  ditches,  and  generally  tliey  have  been  so  constructed  as  ^pSS!* 
to  render  the  complete  discharge  of  their  contents  impracticable.  — 

Furthermore,  the  main  sewer  outfall  has  been  so  contrived  that 
much  sewage  is  delivered  into  the  River  Witham  at  a  point 
which  entails  its  passing  in  its  course  seawards  through  the 
town.  The  methoa  of  excrement  disposal  is  also  defective.  A 
farmhouse  is  the  sole  accommodation  for  infectious  sickness  in 
this  and  in  neighbouring  districts  together  comprising  some 
30,000  to  40,000  inhabitants.  There  is  no  disinfecting  appara- 
tus. The  byelaws  are  out  of  date  ;  and  a  particular  byelaw, 
which  provides  that  no  new  dwelling  shall  be  occupied  until 
the  surveyor  shall  have  given  a  certificate  as  to  the  proper  con- 
struction of  its  drainage,  has  been  observed  in  a  single  instance 
only  out  of  the  235  in  which  that  duty  devolved  upon  the 
surveyor.  In  a  word,  the  Boston  Town  Council  is  apparently 
concerned  rather  in  furnishing  plausible  excuses  for  its  short- 
comings than  in  setting  to  work  to  improve  the  conditions  of  its 
district,  and  this  notwithstanding  the  fact  that  both  enteric  fever 
and  diarrhoea  prevail  to  an  altogether  undue  extent  within  the 
area  of  its  jurisdiction. 

The  Northam  Urban  District  (Appendix  A,  No.  9),  which  nobthak. 
had  in  1892  a  population  of  5,043,  comprises  four  separate  aggre- 
gations of  population,  one  of  which,  Westward  Ho !,  is  a  well 
known  "  health  resort."  It  is  a  district  which,  although 
abounding,  as  Dr.  Reece  reports,  in  sanitary  defects,  has  been 
sufficiently  served,  in  the  estimation  of  its  Council,  by  liuch 
medical  advice  and  assistance  as  has  been  procurable  for  £10 
per  annum.  In  these  circumstances,  and  under  a  series  of 
repeatedly  changed  inspectors  of  nuisances,  earning  no  more 
than  £40  yearly,  nuisances  have  not  been  dealt  with,  isolation 
accommodation  has  not  been  provided,  and  proper  means  have 
not  been  adopted  for  the  disinfection  of  infected  articles. 

Bishop  Auckland  (Appendix  A,  No.  10),  recently  the  subject  bishop 
of  representation  by  the  Durham  County  Council  as  a  place  in  Auckland. 
"  gravely  insanitary  condition,"  is  a  town  of  10,527  inhabitants 
which  has  long  been  under  the  Board's  notice  in  consequence  of 
repeated  outbreaks  of  enteric  fever.  Dr.  Wheaton,  as  the  result 
of  his  inspection  of  this  town,  finds  that  its  water  supply  is 
derived  from  the  river  Wear,  a  stream  which,  a  few  miles  above 
the  waterworks  intake,  is  polluted  by  the  sewage  of  a  consider- 
able population  ;  and  that  notwithstanding  this  fact,  river  water 
is  from  time  to  time  delivered  to  the  townspeople  in  an  altogether 
imfiltered  condition,  a  proceeding  which  Dr.  Wheaton  rightly 
characterises  as  "  absolutely  unjustifiable."  The  sewerage  of  the 
place  is  unsatisfactory;  arains  have  been  connected  with  the 
public  sewers  without  proper  supervision;  the  "fall"  of  some 
sewers  is  in  a  direction  opposite  to  that  originally  intended. 
The  .  old-fashioned  privy  midden  system  of  excrement  disposal 
has  been  to  a  large  extent  retained ;  the  walls  of  middens  are  not 
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watertight,  and  hence  the  8oil  around  them  is  soaked  with  filth. 
Scavenging  is  unsatisfactory,  the  responsibility  for  its  perfonn- 
ance  being  divided  between  workpeople  of  the  Corporation  and 
workmen  of  contractors.  It  is  the  business  of  the  former  to 
deposit  midden  filth  in  the  back  streets,  the  business  of  the 
latter  to  remove  it.  There  is  a  "  temporary  "  hospital,  but  no 
disinfecting  apparatus.  In  Dr.  Wheaton  s  view,  in  Bishop 
Auckland  the  possible  agents  of  dissemination  of  enteric  fever  are 
so  numerous  as  to  occasion  much  difficulty  in  determining  the 
particular  factor  mainly  responsible  for  the  repeated  prevalence 
of  the  disease  in  the  town.  He,  however,  is  disposed  to  regard 
the  fever  as  introduced  from  time  to  time  through  specific  con- 
tamination of  the  public  water  supply,  and  as  spreading  among 
the  population  by  agency  of  the  various  unwholesome  conditions 
which  have  been  referred  to.  The  fact  that  Bishop  Auckland 
is  a  market  town  serving  a  wide  and  populous  area  becomes,  in 
Dr.  Wheaton 's  view,  a  matter  of  importance.  He  regards  the 
place  as,  in  its  present  circumstances,  a  danger  in  the  matter  of 
enteric  fever  to  its  neighbours. 

The  Rural  District  of  Stroud  in  Gloucestershire  (Appendix  A, 
No.  11)  comprises  several  very  considerable  aggregations  of 
population,  most  of  which,  as  from  time  to  time  has  been  reported 
to  the  Board,  are  deficient  in  proper  systems  of  sewerage  and 
sewage  disposal.  In  October,  1899,  the  Stroud  Rural  District 
Council  complained  to  the  Board  of  danger  incurred  by  the 
inhabitants  of  their  district  owing  to  discharge  by  the  adjoining 
Urban  District  of  Nailsworth  of  crude  sewage  into  a  stream 
traversing  the  rural  area.  A  memorial  which  accompanied  this 
complaint  urged  inspection  by  a  member  of  the  Board's  Medical 
Staff.  It  was  determined  therefore  to  make  inspection  of  both 
the  sanitary  areas  in  question. 

As  to  the  rural  district,  the  inspector.  Dr.  Mivart,  found  that 
water  supplies,  other  than  a  particular  "  public  water  service," 
were  many  of  them  derived  from  wells  liable  to  contamination 
in  a  manner  not  uncommon  in  rural  districts ;  namely,  by  means 
of  imperfect  steining  or  improper  covering,  and  by  proximity  of 
the  wells  to  sources  of  pollution.  Generally  speaking  the  rural 
water  supplies  were  also  insufficient,  or  at  least  uncertain,  in 
quantity.  One  only  of  the  aggregations  of  population  was 
furnished  with  a  sewerage  system,  and  in  this  case  the  ultimate 
disposal  of  the  sewage  was  faulty.  It  is,  however,  satisfactory 
to  note  that  in  regard  of  this  section  of  its  area  the  Rural 
District  Council  has  now  submitted  a  comprehensive  scheme  to 
the  Board.  There  would  appear  exceptional  need  for  general 
reform  in  the  district  in  this  sense,  since  it  is  the  custom  here  to 
cause  privies  to  discharge  directly  into  watercourses.  When 
this  method  of  disposing  of  excreta  is  not  practicable,  these 
matters  are  commonly  turned  into  fissures  which  abound  in  the 
local  rock  to  the  serious  detriment  of  underground  water 
supplies. 
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The  Nailsworth  Ur))an  Distri^'t  ('oimcil  have  not  sufficiently  Mbdioal 
recognised  tlie  responsibilities  which  devolved  upon  them  as  an  report. 
Urban  Council,  when  the  area  committed  to  their  jurisdiction 
became  separated  from  the  Rural  District  in  1894.  The 
dwellings  of  the  poor,  for  instance,  have  been  permitted  to 
remain  in  a  condition  far  from  satisfactory,  and,  although  nature 
has  endowed' the  district  with  an  abundance  of  water,  proper 
advantage  of  the  circumstance  has  not  been  taken  by  the 
authority.  As  to  sewerage  and  drainage  in  Nailsworth, 
Dr.  Mivart  reports  "  that  there  is  no  regular  or  definite  system 
of  sewerage  in  the  district."  Such  sections  of  sewers  as  exist 
pass,  some  of  them,  beneath  dwellings,  and  commonly  they  dis- 
charge crude  sewage  into  the  stream  which  traverses  the  town. 
As  a  consequence,  the  banks  of  this  stream  are,  it  is  reported, 
"  in  a  very  foul  condition."  Excrement  is  "  disposed  of  "  by 
means  of  privies  erected  over  the  stream,  or  in  privy  vaults  apt 
to  be  mere  excavations  in  the  ground.  Slaughter-houses,  which 
are  unregistered,  are  apparently  uncontrolled,  and  refuse  from 
the  slaughter-houses  is  got  rid  of  into  the  stream. 

The  occurrence,  at  Nuneaton  with  Chilvers  Coton   (Appen-  nunbaton 
dix   A,  No.    12)   of  above   100  cases  of   enteric  fever  in  the  o2S?n?^^"^^ 
course  of  four  months,  in  a  population  of  some  23,000,  led  to 
investigation  by  Dr.  Johnstone  of  the  sanitary  circumstances  of 
the  areas  involved. 

The  Inspector  found  in  this  rapidly-increasing  commercial 
town,  conditions  which  are  unhappily  all  too  common  in  Midland 
and  Northern  towns  of  similar  type.  Dwellings  are  without 
sinks  or  wash-houses,  windows  are  not  made  to  open,  walls 
are  damp  and  dirty,  roofs  are  defective.  The  unwholesome  and 
out-of-date  midden  privy  system  of  excrement  and  refuse  disposal 
is  maintained  ;  erection  of  middens  being  still  allowed  by  the 
District  Council,  even  in  localities  where  sewers  are  avauable. 
The  condition  of  middens  was  generally.  Dr.  Johnstone  reports, 
moist  and  offensive.  In  these  huge  receptacles,  sunk  commonly 
below  the  ground  level,  excrement  and  refuse  is  allowed  to 
accumulate  almost  indefinitely.  They  are  "  cleansed  "  by  the 
District  Council.  As  might  be  anticipated,  such  "  cleansing  " 
is  not  infrequently  attended  with  much  nuisance.  The  drains  of 
the  place  are  old  and  leaky,  and  the  older  sewers  are  in  like 
manner  defective.  In  the  circumstances  it  is  not  matter  for 
surprise  that  the  water  in  many  of  the  local  shallow  wells  is 
found  to  be  polluted ;  out  of  87  samples  of  such  well  water 
which  were  recently  examhied,  no  less  than  76  were  pronounced 
unfit  for  drinking  purposes.  A  public  water  service  is  in  exis- 
tence, but  unfortunately  the  water  is  objected  to  on  account  of 
frequent  turbidity  or  discolouration  due  to  oxide  of  iron.  It  is 
hoped,  however,  to  correct  this  quality  by  filtration. 

Enteric  fever  would  appear  to  be  now  endemic  in  this  district. 
For  several  years  the  death  rate  from  this  disease  has  here  been 
m  excess  of  that  for  England  and  Wales  as  a  whole.     The  chief 
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incidence  of  the  outbreak  which  was  the  object  of  Dr.  John- 
stone's inquiry  was  upon  a  certain  area  noted  for  its  insanitary 
courts  and  for  the  squalor  of  the  inhabitants.  Dr.  Johnstone  is 
disposed  to  associate  the  fever  here  with  soil  contamination 
resulting  in  polluted  well  waters,  while  deeming  personal  infection 
an  additional  agency  in  the  propagation  of  the  disease. 

The  behaviour  of  typhus  fever  at  Hexhanf  upon  which 
Dr.  Manby  makes  report  (Appendix  A,  No.  13),  emphasises 
once  again  the  well-known  fact  that  when  this  particular  disease 
is  introduced  into  overcrowded  tenements,  such  as  were  in 
question  at  Hexham  in  the  block  of  buildings  known  as  the 
"  Mystery,"  it  is  apt  to  manifest,  as  of  old,  exceptional  infective 
power,  and  to  prove  highly  fatal  to  adults  over  40  years  of  age. 

The  manner  in  which  typhus  spread  at  Hexham  is  well  shown 
in  the  chart  at  the  end  of  Dr.  Manby's  report. 

At  Hexham,  as  has  often  proved  the  case  in  outbreaks  else- 
where, the  true  nature  of  the  earlier  attacks  was  not  recognised 
and  others  of  the  cases  were  thought  to  be  enteric  fever.  The 
result  of  this  latter  mistake  was  that  two  typhus  fever  patients 
were  introduced  into  the  workhouse  infirmary,  where  they 
infected  two  inmates  of  advanced  age,  both  of  whom  died. 

Outbreaks  of  this  nature  serve  to  indicate  the  importance  of 
medical  men  as  well  as  students  taking  advantage  of  every  oppor- 
tunity for  studying  the  less  frequently  met  with  infectious 
diseases,  as  for  instance  typhus  fever,  small-pox,  and  plague,  in 
order  that  they  may  recognise  anomalous  cases  of  these  maladies 
in  time  to  take  the  necessary  precautionary  measures.  Such 
education  is  especially  of  importance  in  the  case  of  Medical 
Officers  of  Health,  assistance  from  whom,  in  the  diagnosis  of 
doubtful  cases  of  infectious  disease,  is  as  a  rule  gratefully 
accepted  by  the  medical  practitioners  of  their  districts. 

Besides  work  closely  connected  with  the  investigatory  and 
administrative  functions  of  the  Board,  the  Medical  Department 
has  been  concerned  directly  or  indirectly  in  other  work,  some  of 
national,  some  of  international  importance. 

Towards  the  end  of  November,  1900,  Dr.  E.  S.  Reynolds 
drew  attention  to  certain  cases  of  sickness  which  in  recent 
months  had  been  admitted  in  large  and  increasing  number  to  the 
Workhouse  Infirmary  of  the  Township  of  Manchester,  at 
Crumpsall,  and  to  similar  cases  occurring  among  hospital  and 
private  patients  in  Manchester ;  and  he  furnished  evidence  that 
their  illness  was  to  be  attributed  to  poisoning  by  arsenic  in  beer. 
Almost  at  once  it  became  recognised  that  similar  cases  had  been 
recently  occurring  in  large  numbers  among  beer  drinkers  in 
many  parts  of  England,  more  particularly  in  Lancashire  and 
Staffordshire.  Investigation  by  Dr.  Tattersall,  Medical  Officer 
of  Health  of  Salford,  and  by  others,  soon  established  the  fact 
that  the  implicated  beer,  which  came  from  a  plurality  of 
breweries,  had  become  arsenicated  bj  the  use  in  its  preparation 
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of  "  brewing  sugars  "  manufactured  by  a  particular  firm.  Kela-  hbdical 
tivcly  large  amounts  of  arsenic  were  detected  in  these  brewing  ^rbpSrt." 
sugars  and  in  the  sulphuric  acid  used  in  their  preparation.  — 

As  soon  as  the  epidemic  was  reported  as  affecting  a  large 
number  of  separate  administrative  areas,  Dr.  Buchanan  was 
instructed  to  visit  places  known  to  be  affected,  in  order  to  collect 
information  for  the  Board  on  the  matter ;  and  shortly  afterwards 
Dr.  Darra  Mair,  with  similar  instructions,  was  associated  with 
Dr.  Buchanan  in  his  investigation.  By  the  beginning  of  January 
these  inspectors  had  visited  some  23  districts  in  Lancashire, 
Cheshire,  Staffordshire,  Worcestershire,  and  other  counties. 
Meanwhile  the  inspectors  watched  closely  from  the  view-point  of 
public  health  the  various  developments  which  the  subject  of 
their  inquiry  underwent,  as  more  knowledge  came  to  be  acquired 
concerning  the  extent  of  the  epidemic,  its  causation,  and  its 
consequences.  The  problems  which  arose  proved  numerous  and 
complicated,  involving  (to  give  only  a  few  instances)  questions 
of  the  relation  of  poisoning  by  arsenic  in  beer  to  the  disease 
"alcoholic  neuritis,'*  which  it  had  heretofore  been  customary 
to  refer  solely  to  poisoning  by  alcohol  as  such  ;  questions  of 
the  extent  to  which  arsenical  poisoning,  though  unrecognised, 
had  occurred,  both  during  and  antecedent  to  the  epidemic  of 
1900  ;  of  the  safety,  in  regard  of  arsenic,  of  all  chemically 
manufactured  sugars  used  in  this  country  for  brewing  and  for 
other  purposes ;  and  of  the  precautions  requisite  to  safeguard 
the  public  against  risk  from  introduction  of  arsenic  along  with 
"chemical"  ingredients  of  beer  and  other  articles  of  food  and 
drink.  Moreover,  facts  came  to  light  indicating  the  liability 
of  beer  to  become  arsenical  in  other  ways  than  by  the  use  of 
arsenical  brewing  sugars,  and  important  questions  arose  con- 
cerning the  extent  to  which  it  is  practicable  to  require  the 
exclusion  of  minute  quantities  of  arsenic  either  from  beer  or 
from  other  articles  of  food  or  drink. 

It  was  in  large  measure  due  to  the  information  furnished  by 
the  inspectors  that  the  Board  were  enabled  from  the  first  to 
foresee  the  importance  which  these  matters  would  speedily  assume, 
and  that  you  presently  decided  to  counsel  the  appointment  of  a 
Roy&l  Commission  to  examine  the  whole  subject  of  arsenic  in 
relation  to  food  in  its  medical,  chemical,  technical,  and  adminis- 
trative aspects. 

The  Rojal  Commission  on  Arsenical  Poisoning,  of  which 
Lord  Kelvm  is  Chairman,  was  appointed  on  February  4th,  1901. 
Before  that  date,  however,  Dr.  Buchanan  had  been  directed  to 
prepare  a  report  on  some  of  the  principal  matters  upon  which  he 
and  Dr.  Mair  had  obtained  information.  His  report,  which  was 
received  on  January  25th,  1901,  was  presented  to  Parliament  in 
the  following  month.  Dr.  Buchanan  was  subsequently  appointed 
Secretary  to  the  Commission. 

Tlie   Board    has  through  its   Medical  Staff  continued    to 
adyise  the  Foreign  aad  Colonial  Offices  as  regards  OrdinaBces 
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MsDicAL      and     Regulations     for    Bystematic    repression     of     disease     in 
BspoRT.       Dependencies  and  Colonies  in  various  quarters  of  the'  Empire. 

An  International  Congress  of  Hygiene  and  Demography  being 
held  at  Paris  in  the  autumn  of  1900  at  which  particular  questions 
of  Public  Health  were  to  come  under  discussion,  Dr.  Theodore 
Thomson  was  deputed  to  attend  the  Congress  on  the  Board's 
behalf.  Dr.  Thomson's  visit  to  the  French  capital  was,  at 
the  Board's  direction,  and  in  view  of  the  possible  agency  of 
rats  in  diffiision  of  plague,  utilised  by  him  in  observation  of 
certain  experiments  that  were  being  conducted  there  by 
M.  Danysz  as  to  the  practicability  of  poisoning  rats  within 
sewers  by  feeding  these  animals  with  cultures  of  a  particular 
pathogenic  micro-organism. 

A  formal  inquiry  having  been  determined  on  by  Government 
into  the  sanitary  state  of  the  city  of  Dublin,  the  services  as  a 
member  of  the  Committee  of  Inquiry  of  one  of  the  medical 
inspectors  were  sought  by  the  Lord  Lieutenant  of  Ireland  ;  and 
the  Board  assenting.  Dr.  Theodore  Thomson  was  charged  with 
the  duty  in  (question.  The  report  of  the  ('ommittee  has  since 
been  issued. 

The  Royal  Commission  on  Sewage  Disposal  continued  its 
labours  during  the  year,  and  your  medical  officer,  as  a  member 
of  this  Commission,  took  part  in  its  proceedings.  Your  medical 
officer  has  also,  as  a  member  of  the  General  Medical  Council 
appointed  by  the  Crown,  taken  part,  so  far  as  his  office  duties 
have  permitted,  in  the  deliberations  of  that  body. 

The  Departmental  Counnittee  on  Food  Preservatives  retained 
during  the  year  the  services  of  Dr.  Bidstrode  as  member,  and  of 
Mr.  Huddart  as  secretary.  The  report  of  the  Committee,  with 
minutes  of  evidence,  has  been  presented  to  Parliament. 

Dr.  Bulstrode  commenced  during  the  year  re-inspection  of 
oyster-layings  on  the  coasts  of  England  and  Wales,  and  he 
extended  his  investigation  in  this  connection  to  cockles  and  other 
shell-fish. 

Upon  the  appearance  of  plague  within  the  United  Kingdom, 
Dr.  Thomson,  with  assent  of  the  Scottish  Authorities,  visited 
iilasgow  while  the  disease  was  prevailing  there,  in  order  to 
study  the  behaviour  of  plague  in  response  to  the  measures 
locally  adopted  for  its  repression.  Meanwhile  Dr.  Buchanan,  in 
association  with  Dr.  Downes,  the  Board's  medical  adviser  in 
matters  pertaining  to  the  Metropolitan  Asylums  Board,  visited 
several  of  the  establishments  of  that  Hospital  Authority,  with  a 
view  to  determining  beforehand  the  j)rovision  which  should  be 
made  in  and  near  London  for  isolation  of  plague  in  the  event  of 
that  disease  making  its  appearance  in  the  Metropolis. 

In  continuance  of  the  practice  adopted  by  my  predecessor  in 
office,  T  submit  in  Appendix  A.,  No.  14,  quarterly  returns  for 
1900,  of   the  notified  attacks   and   the  registered   deaths   from 
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certain    infectious   diseases    in    94   urban    sanitary   districts   of      mbdioal 
England  and  Wales.     These  data  are  compiled  from  records  of       report. 
notifiable  diseases  which  are  received  weekly  by  the  Board,  under 
arrangement  voluntarj'  as  regards  the  districts  concerned,  from 
the  local  medical  officers  of  health. 

In  Appendix  A.,  No.  16,  similar  data  are  given  weekly  and 
quarterly  for  the  several  sanitary  areas  of  the  Metropolis. 

In  Appendix  A,  No.  16,  will  be  found  the  various  memoranda 
on  Public  Health  matters  prepared  or  revised  by  your  Medical 
Officer  during  1900.     These  were  : — 

(1.)  On  the  Provision  of  Isolation  Hospital  Accommodation 
by  Local  Authorities.     Revised,  August,  1900. 

(2.)  Plague  Memorandum.     Prepared,  September,  1900. 

(3.)  Directions  for  the  use  of  the  Haffkine  Plague  Prophy- 
lactic.    Prepared,  September,  1900. 

(4.)  Directions  for  obtaining  and  forwarding  for  Bacterio- 
scopic  Examination  Material  from  Suspected  Plague 
Cases.     Prepared,  September,  1900. 

(o.)  (xeneral  Memorandum  on  the  Proceedings  which  are 
advisable  in  places  attacked  or  threatened  by  Epi- 
demic Disease.     Revised,  September,  1900. 

(6.)  Memorandum  as  to  Annual  Reports  of  Medical  Officers 
of  Health  (London).     Revised,  December,  1900. 

(7.)  Memorandum  as  to  Annual  Reports  of  Medical  Officers 
of  Health  (Provinces).     Revised,  December,  1900. 

In  my  report  for  last  year  I  noted  that  Dr.  Parsons,  one  of 
your  Assistant  Medical  Officers,  had  been  appointed  member  of 
the  Departmental  Committee  charged  with  inquiring  into  the 
organisation  and  staff  of  the  Geological  Survey,  and  that  in 
connection  with  the  operations  of  this  Committee,  he  had  pre- 
pared a  memorandum  "  On  the  utility  of  the  Geological  Survey 
in  relation  to  questions  of  Public  Health  and  Sanitary  Adminis- 
tration coming  under  the  cognisance  of  the  Local  Government 
Board."  Dr.  Parsons'  report  to  the  Board  "  On  Geological 
Considerations  in  relation  to  Public  Health  and  Sanitary 
Administration,"  upon  which  the  memorandum  in  question  was 
based,  I  now  reproduce  in  Appendix  A,  No.  17. 


Plague. 

Dr.  Bruce  Low  has  continued  his  studies  of  the  progress  and 
diffusion  of  plague,  and  he  supplies,  in  Appendix  A,  No.  18,  a 
further  memorandum  on  the  subject.  In  Appendix  A,  No.  19, 
he  records  the  several  cases  of  plague  or  suspected  plague 
coming  under  the  notice  of  sanitary  authorities  in  this  country 
during  the  year  1900,  giving  account  also  of  the  special  measures 
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mbdioal      adopted  by  the  Board  and  by  local  authorities  in  England  and 
Rbpobt       Wales     against    importation     and     spread     of     the     disease. 
^  Dr.  Theodore  Thomson  furnishes,  in  Appendix  A,  No.  20,  details 

as  to  the  preparedness  in  an  administrative  sense  of  our  several 
port  and  riparian  authorities  to  successfully  resist  importation  of 
plague,  and  makes  comparison  of  the  different  ability  in  1893-94 
and  1897-1900,  of  the  various  sections  of  our  first  line  of  defence 
to  deal  satisfactorily  with  importation  of  exotic  disease. 

Throughout  the  year  1900-01,  the  diffusion  of  plague  and  the 
behaviour  of  the  disease  in  the  several  countries  invaded  by  it, 
received  the  sustained  attention  of  the  Medical  Department. 
It  has  been  our  object  to  keep  under  special  supervision  those  of 
our  port  and  riparian  districts  which  were  being  specially  exposed 
to  danger  of  importation  of  pla^e  through  trade  with  countries 
and  places  where  the  disease  had  obtained,  or  was  obtaining, 
epidemic  prevalence.  In  this  way  considerable  increase  of  plague 
in  South  America  during  the  spring  months  of  1900,  brought 
about  a  visit  by  the  Board's  medical  inspectors  to  a  number  of  our 
ports  having  trade  with  that  continent ;  and  later  in  the  year 
(August  and  September)  when  plague  manifested  itself  in 
Glasgow,  survey  of  our  ports  was  renewed  on  a  still  more 
extended  scale.  Altogether,  during  1900,  57  port  and  riparian 
districts  were  visited  by  the  Board's  inspectors. 

The  points  to  which  the  attention  of  the  inspectors  was  to  be 
especially  directed  were  : — 

(a.)  Need  for  familiarity  with  the  provisions  of  the  Board's 
Order  of  9th  November,  1896,  on  the  part  alike  of 
officials  of  the  local  sanitary  authority  and  of  officers 
of  Customs,  and  for  ensuring  the  due  co-operation  of 
these  officers  in  exercise  of  their  respective  functions, 
under  the  Order. 

(b,)  The  efficiency  of  the  local  arrangements  and  of  the 
local  staff  as  regards  systematic  inspection  of  ship- 
ping ;  and  the  practice  as  to  medical  examination  of 
vessels  arriving  from  suspected  or  infected  ports. 

(r.)  The  nature  and  amount  of  hospital  accommodation  pro- 
vided by  the  local  authority  for  the  isolation  of 
plague  or  of  suspected  plague. 

(d.)  The  means  available  for  efficient  disinfection  of  vessels, 
and  of  bedding,  clothing,  &c . 

In  addition  each  inspector  was  to  bring  to  the  notice  of  the 
local  officers  concerned  the  not  unlikely  danger  of  importation 
of  plague  by  means  of  rats  ship-borne  from  plague-infected 
localities.  Having  regard  to  the  absence  of  satisfactory  and 
non-costly  methods  of  destroying  rats  on  ship-board,  immediately 
on  the  arrival  of  a  vessel,  and  while  her  cargo  remains  in  situ^ 
the  inspector  ^vas  to  discuss  with  the  local  officers  the  various 
means  which  could  be  adopted  by  them  for  preventing  access  of 


ship-borne  rats  to  shore  during  discharge  of  cargo,  and  means  medioal 
also  of  destroying  rats  on  board  empty  ships,  and  in  warehouses,  ^rSoS* 
dwellings,  and  sewers  ashore. 

While  thus  inciting  local  authorities  to  vigorous  action  in 
repression  of  plague,  the  Board  continued  mindful  of  Govern- 
ment responsibility  to  the  same  end.  As  in  1899,  therefore,  the 
Board  kept  in  hand,  and  later  on  considerably  increased,  their 
stock  of  Haffkine  prophylactic,  for  issue  to  port  and  riparian 
authorities  for  the  protection  of  persons  exposed  to  infection  of 
plague  ;  and  have  been,  as  before,  prepared  to  test  bacterioscopi- 
cally,  without  expense  to  the  authority,  material  from  suspected 

f)lague  cases  arrested  in  our  ports.  Furthermore,  in  view  of 
ong-foreseen  possible  administrative  difficulties  in  the  matter  of 
plague-infected  rats,  experiment  was,  at  the  instance  of  the 
Board,  undertaken  by  Dr.  Haldane  as  to  means  of  destroying 
rats  on  ship-board  without  disturbance  of  cargo ;  while,  as  has 
been  said.  Dr.  Theodore  Thomson  was  instructed  to  study  at 
Paris  M.  Danysz's  method  of  wholesale  poisoning  of  Uiese 
animals  by  feeding  them  with  artificial  cultures  of  a  particular 
microbe. 

On  the  occurrence  of  plague  at  Glasgow,  the  Board,  in  view 
of  possible  consequent  epidemic  prevalence  of  the  disease  in  this 
country,  at  once  enlarged  the  sphere  of  their  operations.  Plague 
was,  by  an  Order  of  the  Boards  forthwith  made  compulsorily 
notifiable  throughout  England  and  Wales,  and  offer  of  assistance, 
of  the  sort  already  placed  at  the  disposal  of  port  authorities,  was 
extended  to  every  sanitary  authority  in  the  country,  a  circular 
letter  enclosing  three  memoranda  being  issued  as  follows  : — 

(a.)  Letter  of  the  Board  dated  9th  October,  1900. 

(b,)  Directions  for  obtaining  and  forwarding  for  bacterio- 
scopic  examination  material  from  suspected  plague 
cases  (Appendix  A,  No.  16). 

(c.)  Memorandum  on  Plague  containing, — 

(1.)  Administrative  considerations. 

(2.)  Symptoms      of      plague      (Appendix     A, 
No.  16). 

(f/.)  General  memorandum  on  proceedings  which  are  advisable 
in  places  which  are  attacked  or  threatened  with 
epidemic  disease. 

In  other  ways,  too,  the  Board  sought  to  mitigate  risk  to 
England  and  Wales  in  the  event  of  plague  becoming  epidemically 
established  in  Glasgow  and  other  quarters  of  Scotland  and 
England.  Conferences  were  held  with  the  Board  of  Customs  with 
reference  to  help  to  be  rendered  by  that  Department  of  Govern- 
ment to  sanitary  authorities  on  the  littoral  of  England  and  Wales 
in  supervision  of  coastwise  shipping  from  plague-infected  northern 
home-ports.       Epidemic     Plague     Regulations,     general    and 
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MxDioAL  particular,  were  drafted  with  a  view  to  their  prompt  issue  in  the 
BxroOT."  event  of  the  disease  extending  from  Scotland  into  England  and 
Wales.  In  this  connection  and  as  regards  the  metropolis,  con- 
ference was  had  with  representatives  of  the  Metropolitan 
Asylums  Board  and  of  the  London  County  Council  as  to  the 
functions  to  be  exercised,  separately  but  in  concert,  by  these 
bodies  in  the  matter  of  segregation  of  plague  cases,  of  suspected 
cases,  and  of  plague-contacts. 

It  is  matter  for  congratulation  that  the  above  measures,  actual 
and  prospective,  proved  in  the  event  in  excess  of  demand  for 
them.  Plague  in  Glasgow  was,  as  a  result  of  the  action  of  the 
local  authority,  quickly  arrested,  and  not  long  after  suppressed. 
In  no  single  instance  was  there  suggestion  even  of  transfer  of 
plague  from  Scotland  into  England  by  sea  or  by  land.  So 
admirable,  indeed,  in  their  methods  and  in  their  execution,  were 
the  procedures  adopted  in  Glasgow  that,  assent  having  been 
obtamed  from  the  Scottish  authorities.  Dr.  Theodore  Thomson 
was,  as  already  noted,  despatched  by  the  Board  to  Glasgow  to 
study  there  the  application  of  Scottish  plague  measures  for  our 
own  profit  and  advantage. 

In  the  above  circumstances,  the  cases  of  plague  and  suspected 
plague  with  which  the  Board  were  called  upon  to  deal  in  1900-01, 
were  not  other  than  of  the  routine  sort  to  which  we  are  becoming 
accustomed.  In  nine  instances  only  was  suspected  "inland" 
plague  reported  to  us  ;  but  in  not  one  of  them  was  the  suspicion 
that  had  been  entertained  confirmed  bacteriologically.  Sea-borne 
plague  or  suspected  plague,  on  the  other  hand,  was  more  often 
reported  than  in  previous  years  ;  not,  it  would  seem,  because 
it  was  more  abundant,  but  rather  by  reason  of  the  extra 
alertness  generally  of  local  port  officers.  Out  of  twenty-three 
suspected  occasions  of  "over-sea"  transference  of  plague,  the 
diagnosis  was  verified  in  only  four  instances.  In  all  cases 
plague  was,  as  soon  as  detected,  stringently  dealt  with,  and  in  no 
instance  did  extension  of  the  disease  to  other  persons  occur. 


Auxiliary   Scientific   Investigations. 

The  "  field  observations  "  of  the  Medical  Department  have 
from  time  to  time  yielded,  and  the  Board  in  consequence  have 
published,  not  a  few  facts  respecting  foods  of  various  sort  as 
agents  in  the  dissemination  of  disease  such  as  Scarlatina, 
Diphtheria,  Enteric  Fever,  and  Diarrhoea.  But  much  has 
remained  to  be  learned  respecting  the  liabilities  of  diflferent  foods 
to  contain  infectious  material,  the  sources  whence  are  derived 
the  infections  conveyed  by  these  foods,  and  above  all,  the 
londitionii  which,  when  infection  germs  are  present  in  foods, 
gOM.':-n  th(-ir  conservation  and  multiplication  therein.  Accord- 
ingly, as  shown  in  my  report  for    last   year,   information    has 
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been  sought  by  the  Board  in  these  other  directions.  Id  that  mbdioal 
report  I  recorded  on  the  one  hand,  investigation  by  Drs.  Klein  bbfoS. 
and  Houston  of  the  raw  materials  of  certain  vegetable  (starch) 
foods,  such  as  grain  and  flour,  with  reference  to  the  bacteria  apt 
to  be  associated  with  them,  and  as  to  the  potentialities  in  a 
pathogenic  sense  of  these  microbes  ;  and  on  the  other  hand^  I 
noted  the  results  of  study  by  Dr.  Klein  of  the  behaviour  in 
certain  foods  of  animal  derivation,  such  as  milk,  cheese  and 
cream,  of  definite  pathogenic  microbes,  when  bacteria  of  this 
description  are  experimentally  added  to  them.  During  the  year 
1900-01,  now  under  review,  this  procedure  has  l)een  reversed  ; 
the  raw  materials  of  starch  foods  have  been  tested  by  Drs.  Klein 
and  Houston  in  reference  to  their  capacity  for  conserving  and 
multiplying  pathogenic  microbes,  while  foods  of  animal  derivation 
have  been  studied  by  Dr.  Klein  with  reference  to  frequency,  or 
otherwise,  of  association  with  them,  under  the  conditions  in  which 
they  appear  on  the  market,  of  microbes  definitely  or  potentially 
pathogenic. 

The  experiments  of  Dr.  Klein  and  Dr.  Houston  with  cereal  spbcifio 
products  (Appendix  B,  No.  I)  comprised  wheat-flour,  oatmeal,  oebbal 
and  ground  rice ;  and  the  chief  microbes  tested  as  to  their  products. 
behaviour  in  artificial  media  composed  of  these  starch  foods 
were — the  typhoid  bacillus,  the  diphtheria  bacillus,  and  the  vibrio 
of  cholera.  In  every  instance  the  flour  culture  medium  was 
unsterilised,  and  accordingly,  the  microbes  under  test  were  left  in 
competition  always  with  the  bacteria  proper  or  normal  to  the  food 
stufiT  of  experiment.  The  results  of  this  research  are,  so  far  as 
they  go,  re-assuring.  In  no  single  instance  was  there  observed 
tendency  of  the  microbe  of  experiment  to  multiply  in  the  medium 
to  which  it  had  been  added  ;  on  the  contrary,  whatever  the 
pathogenic  microbe,  and  whatever  the  flour  medium,  association 
of  the  one  with  the  other  in  the  manner  practised  proved  in  a 
very  few  days  fatal  to  it.  Provisionally,  therefore,  it  may  be 
inferred  that,  unlike  certain  other  articles  of  diet,  food  stuffs  of 
the  class  here  in  question  are  little  prone  to  serve  as  agencies  in 
epidemic  diflftision  of  enteric  fever,  diphtheria  or  cholera. 

The  foods  of  animal  derivation  (Appendix    B,  No.  2)  which  pbbskncbop 
have   been  examined  by  Dr.  Klein  during  the  year  as  to  the  mcBOBS^N 

Eresence  in  them  of  pathogenic  or  other  objectionable  microbes,  JSmlL* 
ave  included  milk,  butter,  margarine,  and,  as  well,  certain  tinned  obioin. 
and  other  preserved  foods.     Ihe  object  in  view  has  been,  of 
course,   not  only  to  detect  in  these    articles  of    diet    micro- 
organisms  actually  or  possibly  dangerous  to  consumers  of  the 
food,  but  also  to  ascertain  as  regards  particular  foods  on  the 
market  the  proportion  in  each  instance  contaminated  or  infected  ^ 
in  the  above  way. 

Ninety-eight  separate  samples  of  milk  derived  from  different  («.)  moh, 
fai'ms  in  the  country  wore  sampled  with  suitable  precautions  on 
arrival  at  London  railway  stations.     Each  sample  was  tested  by 
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HiDioAL      Dr.   Klein   for  tubercle  baciUi,  the  sediment  obtained  in  each 
^bStobt:'      instance  from  250   cc.  being   inoculated,  half   of  it  subcutane- 
—  ously   into    one    guinea-pig,   the    other    half    intraperitoneally 

in  another  guinea-pig.  Thu?  tested,  seven  per  cent,  of  the 
samples  produced  tuberculosis  in  the  experimental  animals.  Lest 
•undue  importance  should  be  attached  to  this  proportion,  how- 
ever. Dr.  Klein  is  careful  to  point  out  the  marked  variations 
which  during  diflferent  periods  occurred  in  the  ratio  of  tubercu- 
lous to  total  samples.  Had  he  ceased  his  examination  with  hie 
first  38  samples,  his  facts  might  have  been  taken  to  indicate  that 
15  jper  cent,  of  country  milk  delivered  in  London  is  tuberculous ; 
on  the  other  hand,  had  he  restricted  his  observations  to  the  next 
40  samples,  they  would  have  suggested  that  all  such  milk  is  free 
from  tubercle.  It  is  not  difficult  to  surmise  the  probable  causes 
of  such  variations,  but  the  point  should  be  noted.  Obviously  it 
is  essential  that  experiments  in  sufficient  number  should  be 
carried  over  considerable  periods  of  time  before  attempt  is  made 
to  contrast  the  condition  as  regards  tubercle  of  one  milk  service 
with  another. 

In  testing  his  milk  sediments  for  tubercle.  Dr.  Elein  has  been 
careful  to  eliminate  "  acid-fast "  cylindrical  bacilli  morphologi- 
cally resembling  true  tubercle  bacilli,  and  sometimes  (as  I 
indicated  in  last  year's  report,  misleadingly)  termed  "  pseudo- 
tubercle"  bacilli.  The  "bacillus  pseudo-tuberculosis"  of 
A.  PfeifFer,  with  which  Dr.  Klein  dealt  last  year,  was  met  with  in 
eight  milk  samples.  One  other  definitely  pathogenic  microbe 
was  detected  by  Dr.  Klein  once  only  in  a  single  sample  of  milk 
sediment.  This  was  a  seemingly  hitherto  imdescribed  yeast,  the 
source  of  which  can  only  be  conjectured.  In  addendum  to  his 
report  Dr.  Klein  gives  a  detailed  account  of  the  blastomycetes  in 
question,  along  with  means  for  difiTerentiating  it  from  allied 
micro-organisms. 

Apart  from  the  microbes  already  referred  to,  over  30  per  cent, 
of  the  guinea-pigs  inoculated  subcutaneously  and  intraperiton- 
eally with  milk  sediment  showed  local  pus  formation  associated 
with  staphylococcus  pyogenes  aureus,  with  streptococcus 
pyogenes,  with  streptococcus  longus  or  brevis,  or  with  bacillus 
coli.  As  Dr.  Klein  points  out,  the  presence  of  these  pyogenic 
organisms  in  milk,  though  possibly  without  significance  so  far  as 
the  healthy  individual  is  concerned,  may  well  attain  importance 
whea  the  milk  is  brought  into  contact  with  already  damaged 
tissues  —  for  example,  a  diseased  tonsil.  In  this  connection 
Dr.  Klein  records  some  interesting  results  of  examination  of 
secretion  obtained  from  chronic  inflammatory  non-tubercular 
lesions  of  the  udder  in  20  milch  cows.  In  most  instances 
the  secretion  was  associated  with  common  pyogenic  micro- 
organisms ;  in  one  instance  a  hitherto  undescribed  variety  of 
streptococcus,  which  Dr.  Klein  terms  streptococcus  radiatiis 
pjfofjcnes  was  met  with  ;  in  another,  a  pyogenic  micro-organism 
similar  morphologically  and  in  certain   cultural  aspects   to  the 


diphtheria     bacillus,     and     named     by    Dr.    Klein     bacterium      mbdioai. 
diphtherioides.  SSSoS!* 

Twelve  samples  of  butter  of  diverse  origin  were  emulsified  (&.)  suuer  and 
with  sterile  salt  solution,  placed  in  the  ice  chest,  and  there  *<»^«'**^ 
allowed  to  form  sediment.  Each  sample  was  then  tested  by 
inoculation  mto  guinea-pigs,  each  animal  receiving,  peritoneallj 
or  subcutaneouslj,  sediment  representing  two  oimces  of  butter. 
No  diseased  condition  was  produced  in  21  ;  one  died  from 
imknown  cause ;  two  developed  local  abscess  due  to  staphylococcus 
aureus.  No  diseased  condition  was  developed  by  twelve  animals 
inoculated  with  sediment  similarly  obtained  from  six  samples  of 
margarine  of  different  origin. 

Samples  of  tinned  food-stufs,  namely,  eight  of  condensed  milk,  ^^ij^^^^if^ 
four  of  tinned  salmon,  and  four  of  tinned  "  potted  ham,"  were 
examined  for  the  presence  of  bacillus  coli  or  allied  forms,  of 
pathogenic  anaerobes,  and  of  pathoffenic  cocci.  No  such  micro- 
organisms were  demonstrated  in  platinum  loopsfuU  of  material 
taken  from  any  of  the  tins.  None,  however,  were  sterile.  The 
same  microbes  appeared  to  be  absent  from  four  meat  pies,  three 
samples  of  German  sausage,  and  three  of  ^' black  pudding." 
Certain  bacilli  found  in  these  preserved  meats,  including  a  spore- 
bearing  bacillus  which  otherwise  presented  remarkable 
resemolance  to  B.  typhosus,  proved  non-pathogenic  to 
rodents. 


In   his   report  for  last   year   on   the   intimate   pathology   of  scarlatina. 
scarlatina,  Dr.  Mervyn  Gordon  showed  that  a  fatal  result  in  this  c^ouaf^*"* 
disease  is  to  be  attributed  to  invasion  of  the  blood  and  organs 
by  streptococcus.     And,  further,  he  obtained  indication  that  the 
mucous  membrane  of  the  tonsil  and  pharynx  is  in  all  cases  the 
site  of  the  primary  fatal  streptococcus  invasion. 

Acting  on  this  indication,  Dr.  Gordon  has  in  1900-01 
resorted  to  more  exact  study  (Appendix  B,  No.  3)  of  the 
tonsillar  mucus  in  health  and  disease,  employing  for  his  purposes 
a  method  of  estimating  approximately  the  relative  abundance  of 
the  different  micro-organisms  present  in  this  secretion.  His 
attention  in  this  sense  has  been  given  in  the  first  instance,  and 
chiefly,  to  the  tonsillar  secretion  of  scarlatina-^bv  preference, 
scarlatina  of  mild  uncomplicated  type.  But  also  he  nas  examined 
the  tonsiUar  secretion  in  doubtful  cases  of  this  malady,  and,  for 
purposes  of  comparison,  in  attacks  of  diphtheria  also. 

Dr.  Gordon  infers,  as  a  result  of  these  and  further  parallel 
observations,  that  the  graver  manifestations  of  scarlatina  are  due, 
not  to  a  single,  but  to  a  twofold  agency.  That  the  infectious 
malady  scarlatina  is  to  be  referred  to  streptococcus  scarlatinas, 
whereas  the  dangerous  phases  of  this  disease,  and  especially  its 
&ial  tendency,  frequently  result  from  supplementary  mvasion  of 
the  blood  and  tissues  of  the  patient  by  streptococcus  pyogenes. 
Thus  h^  ascertained  that  streptococcus  scarlatinas  is  the  micro- 
Oifga)tiiflni  which  is   uniformly  present  and  predominant  in  the 
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mucous  secretion  of  the  tonsil  of  ordinary  mild  scarlatina ;  that 
in  the  nasal  discharge  of  the  disease  this  micro-organism  is 
exceptionally,  and  in  the  ear-<iischarge  only  rarely,  to  be 
detected  ;  and  that  in  the  blood  and  organs  of  fatal  cases,  where 
its  presence  in  abundance  might  have  been  anticipated,  strepto- 
coccus scarlatinas  is  by  no  means  universally  found.  On  the 
other  hand,  streptococcus  pyogenes  was  found  by  him  to  be 
seldom  absent  from  scarlatina  at  any  stage  of  this  disease. 
Frequently  it  was  present,  in  association  with  streptococcus 
scarlatinas,  in  the  tonsillar  mucus  of  even  uncomplicated  benign 
cases  at  a  very  early  stage  of  their  attack ;  and  in  the  nasal  and 
aural  discharges  of  the  disease  it  abounded,  to  the  exclusion 
almost  of  other  micro-organisms.  Finally,  in  the  blood  and 
organs  of  fatal  scarlatina  Dr.  Gordon  found  streptococcus 
pyogenes  commonly  present — in  circumstances,  indeed,  and  under 
conditions,  in  the  majority  of  cases,  highly  suggestive  that  death 
had  resulted  by  the  agency  not  of  streptococcus  scarlatinas,  but 
of  this  other  and  septicaemic  micro-organism. 

Other  work  by  Dr.  Gordon  in  1900-01  on  scarlatina  haf* 
included  study  in  general  of  the  differential  characters  of  various 
streptococci  associated  in  this  disease,  in  the  course  of  which 
study  he  has  dealt  specially  with  those  of  them  which  he  regards 
as  essentially  concerned  with  the  clinical  manifestations  of  the 
malady.  Streptococcus  scarlatinas  and  streptococcus  pyogenes 
he  has  subjected  to  the  severest  of  known  biological  tests.  Each 
of  them,  derived  in  turn  from  a  variety  of  sources,  has  been 
passed  by  him  through  the  bodies  of  a  series  of  rodents,  and  very 
generally  with  the  result  that  when  recovered  from  the  tissues  of 
the  last  rodent  of  the  series  the  particular  streptococcus  has  been 
found  to  have  retained  its  biological  individuality  altogether 
unimpaired.  .» 

One  other  observation  by  Dr.  Gordon  in  this  connection  is  of 
particular  interest.  He  finds  that  whereas  streptococcus  pyogenes 
when  inoculated  into  the  mouse  is,  as  a  rule,  fatal  to  that  animal 
by  general  difiusion  of  the  microbe  throughout  its  tissues, 
streptococcus  scarlatinas  is  capable  of  producing  a  like  effect 
while  remaining  wholly  restricted  to  the  site  of  inoculation. 
This  observation  would  seem  not  only  to  afford  indication  of 
ready  and  fundamental  distinction  between  the  micro-organisms 
in  question,  but  to  give  hope  also  of  bacteriological  differentia- 
tion in  future  of  the  disease  scarlatina,  with  corresponding 
indications  for  satisfactory  treatment,  according  as  the  attack  is 
of  simple  nature  or  is  of  grave  and  complicated  type. 

In  view  of  belief  long  held  by  epidemiologists  that  the 
epidemicity  of  certain  infectious  diseases,  more  especially  those 
apt  to  be  waterbome,  is  governed  by  conditions  independent  of 
the  human  subject,  investigations  have  for  some  years  been 
widertaken  by  the  Board  of  soil  as  a  possible  multiplying 
ground    of    particular    pathogenic   bacteria.     The   microbe    to 
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which  more  i>ai*ticular  attention  has  been  given  has  been  the  mbdigal 
typhoid  bacillus,  the  accepted  essential  cause  of  enteric  fever,  repcSt! 
since  presumption  has  been  strong  that  this  micro-organism  is 
above  others  prone,  when  distributed  over  soil  along  with  sewage 
and  other  eflFete  matter,  to  multiply  on  occasion  by  large  amount 
and  with  much  rapidity,  while  still  preserving  in  its  offspring  its 
characteristic  virulence.  But  the  results  so  far  of  the  laboratory 
experiments  which  have  been  undertaken  have  afforded  indication 
less  of  soil  conditions  which  conserve  and  multiply,  than  of  soil 
conditions  which  inhibit  and  destroy,  the  typhoid  bacillus.  It 
has  been  found  that  though  organically  polluted,  surface  soils  do, 
when  sterilised^  permit  multiplication  of  this  microbe,  not  any 
surface  soils  wherein  the  enteric  fever  micro-organism  was 
brought  in  competition  with  the  bacteria  natural  to  the  soil  have 
afforded  opportunity  to  this  bacillus  to  maintain  its  existence  for 
more  than  a  few  days. 

In  these  circumstances,  investigation  in  1900-01  sought  to 
ascertain — 

(1.)  The  precise  conditions  which  in  a  surface  soil,  else  wise 
favourable  to  the  multiplication  of  the  typhoid  bacillus,  deter- 
mine its  prompt  extinction  when  placed  therein  in  competition 
with  the  bacteria  natural  to  the  soil. 

(2.)  How  far  the  hostility  exhibited  in  the  laboratory  by 
surface  soil  microbes  toward  the  typhoid  bacillus  is,  under  the 
natural  conditions  of  open  country,  extended  to  other  microbes  of 
intestinal  derivation  ;  to  such  micro-organisms,  for  instance,  as  are 
commonly  far  more  abundant  in  sewage  than  the  typhoid  bacillus, 
and  which,  under  the  conditions  of  open  country  experiment,  are 
much  more  readily  identified  and  estimated  in  bulk  than  the 
enteric  fever  microbe. 

(3.)  What,  in  a  given  locality,  the  soil  of  which  has  long  been 
habitually  fouled  by  excremental  matters  and  wherein  enteric 
fever  is  endemic,  is  the  result,  as  regards  the  bacterial  quality  of 
its  deep  soil  water,  of  conflict  in  the  upper  layers  of  the  soil 
between  micro-organisms  proper  to  the  soil  and  intestinal 
bacteria  with  which  such  soil  has  been  fouled  ? 

Dr.   Sidney  Martin's  report  (Appendix  B,  No.  4)  relates  to  ui.)  antagon- 
the  first  of  these  questions.     He  endeavoured  at  the  outset  to  s^lbYctkria 
determine  whether  the  extinction  of  the  typhoid  bacillus  when  in   pHosuJ^" 
competition   with    other    microbes   in  a   surface   soil   otherwise 
favourable  is  due,  on  the  one  hand  to  exhaustion  of  nutriment  in 
the  soil  in  consequence  of  rapid  multiplication  of  the  numerous 
competing:  soil  micro-organisms,  or  on  the  other  hand  is  to  be 
referred  to  special  antagonism  of  chemical  products  of  certain 
soil  bacteria  to  the  typhoid  bacillus.     A  readily  identifiable  non- 
putrefactive  microbe- -bacillus  ramificans — was  isolated  from  soil, 
and  pure  cultures  obtained.     Having  ascertained  by  preliminary 


u^ftTnAf.      experiments  the  existence  of  antagonism  between  this  bacillus 
^SktoS!^     and  the  typhoid  bacillus,  sterilised  surface  soil  from  Chichester, 
—  and  a  dilute  liquid  medium  containing  peptone,  were  each  inocu- 

lated respectively — with  bacillus  ramificans;  with  typhoid  bacillus 
recently  obtained  from  the  human  subject ;  and  with  both  these 
micro-organisms,  either  at  one  and  the  same  time,  or  after  suitable 
intervals. 

The  media  thus  inoculated  were  then  incubated,  some  at  37°  C, 
others  at  22^  C,  and  every  few  days  they  were  tested  to  deter- 
mine, in  the  case  of  the  double  inoculation,  the  relative  abundance 
of  the  two  micro-organisms,  and  in  the  case  of  the  single  inocu- 
lations, the  validity  of  the  control  experiments.  Dr.  Martin 
found  that  in  the  Chichester  soil  B.  ramificans  caused  diminution 
of  the  typhoid  bacillus  in  about  twenty-six  days,  and  produced 
its  extinction  in  about  33  days.  In  the  liquid  medium  similar 
diminution  was  apparent  in  45  days,  and  extinction  in  72  days. 
Further,  in  order  to  encourage  a  growth  of  B.  typhosus,  this 
bacillus  was  inoculated  into  ordinary  peptone  broth  and  incubated 
at  37°  C,  B.  ramificans  not  being  superadded  to  the  broth  until 
the  typhoid  bacillus  had  a  start  of  four  days.  The  result, 
however,  hardly  differed  from  the  previous  experiments  :  B. 
ramificans  had  obtained  the  mastery  after  37  days,  and  the 
typhoid  baciUi  disappeared  altogether  after  52  days. 

Dr.  Martin  now  separated  sterile  filtrates  from  certain  liquid 
media  which  for  several  weeks  had  supported,  one  a  pure  growth 
of  B.  ramificans,  another  a  mixed  growth  of  B.  ramificans  and 
B.  typhosus.  Both  filtrates  were  inoculated  from  an  active  broth 
culture  of  the  typhoid  bacillus.  The  latter,  however,  in  each 
instance  had  become  extinct  at  the  end  of  three  days.  In  a 
further  series  of  experiments  nutrient  media,  of  a  kind  favour- 
able to  the  growth  of  the  typhoid  bacillus,  were  inoculated  with 
Chichester  surface  soil,  incubated  for  various  periods,  and  then 
•  filtered.  The  filtrates,  containing  the  chemical  products  of  the 
numerous  soil  micro-organisms,  proved  in  each  instance  fatal  to 
the  vitality  of  the  typhoid  bacillus.  It  is  noteworthy  that  they 
likewise  failed  to  permit  growth  of  Gartner's  bacillus  and  bacillus 
coll.  » 

^Ewi^B  °^  ^^^  second  of  the  questions  formulated  above  has  been  made 

ACioBo-  (Appendix  B,  No.  5)  the  subject  of  careful  study  by  Dr.  Houston. 

3urfaoe'soil  On  a  country  estate    a  plot  of  ground,  5  feet  square,  which  had 

^ATaBAL         °^*'  ^®®"  manured  for  at  least  six  years,  was  selected.     On  three 

DoNDinoNs.     separate  occasions  fresh  cesspool  sewage  was  uniformly  distributed 

over  this  plot : — in  July,  12  gallons  were  applied,  all  in  one  day ; 

for  some  five  weeks  in  August  and  September  the  same  quantity 

was  distributed  over  the  plot  twice  a  week ;  and  during  some 

eight  weeks  in  mid-winter   fresh   cesspool   sewage  was  applied 

intermittently  in  the  total  amount  of  60  gallons.     In  this  way 

organic  matter  containing,  as  Dr.  Houston  ascertained  by  control 

experiment,  a  host  of  micro-organisms  habitually  abundant   in 


fresh   sewage,   was   introduced   into    soil   previously   free   from      mbdical 
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them.  Report. 

In  course  of,  and  every  few  days  for  many  weeks  after,  each 
treatment  with  sewage,  portions  of  soil  were  removed  (under 
comparable  conditions  and  with  precautions  which  Dr.  Houston 
details)  and  were  subjected  to  scrutiny.  The  object  was  to 
determine  how  long  sewage  micro-organisms — in  particular  strep- 
tococcus, B.  coli,  and  B.  enteritidis — were  able  to  maintain  their 
existence  in  the  soil,  and  in  what  abundance  they  could  be  found 
there  as  time  went  on.  It  was  to  be  expected  that  the  results 
obtained  after  each  watering,  or  series  of  waterings,  with  sewage 
would  not  be  in  all  respects  comparable,  having  regard  to 
variations  in  season,  temperature,  and  rainfall,  and  to  necessary 
modifications  of  the  conditions  of  experiment;  and  instructive 
indications  of  differences  thus  caused  can  be  gathered  from  Dr. 
Houston's  data.  Taking  the  experience  of  the  whole  twelve- 
months, however.  Dr.  Houston  found  that  certain  results  were 
obtained  time  after  time.  Watering  the  soil  with  sewage  con- 
taining micro-organisms  in  enormous  number  did  not  entail 
marked  permanent  addition  to  the  total  number  of  bacteria  in  the 
soil  plot.  Only  for  a  comparatively  few  days  after  receiving  the 
sewage  did  the  soil  show  conspicuous  increase  in  its  total  bacterial 
contents,  along  with  diminution  in  the  proportion  of  its  spore- 
bearing  micro-organisms  to  the  total  bacteria.  It  was  evident 
that  the  soil  bacteria,  as  a  class,  readily  gained  the  mastery  over 
the  sewage  bacteria. 

As  regards  sewage  micro-organisms  of  particular  kinds.  Dr. 
Houston  found  that  microbes  of  the  streptococcus  class,  which  in 

Srevious  researches  he  has  shown  to  be  characteristically  abun- 
ant  in  fresh  sewage,  were  almost  at  once  killed  in  the  soil. 
Microbes  capable  of  producing  gas  in  gelatine  shake-culture, 
constantly  present  in  cesspool  sewage,  showed  in  the  soil  no 
tendency  to  increase  after  the  first  few  days,  and  thereafter 
diminished.  Like  diminution  occurred  in  microbes  capable 
of  developing  indol  in  broth  culture  at  37°  C.  On  the 
other  hand  the  well-kiiown  ability  of  the  sporing  B.  enteri- 
tidis to  maintain  itself  in  soil  was  again  illustrated  in  these 
experiments,  although  it  is  noteworthy  that  the  addition  of 
sewage  to  the  soil  plot  failed  to  bring  about  as  much  increase 
as  mighi  have  been  anticipated  in  the  total  number* of  spores 
of  this  microbe.  The  facts  as  regards  persistence  of  B.  coli 
are  of  particular  interest  in  view  of  the  association  of  this 
microbe  with  B.  typhosus.  Bacillus  coli  which  is  "  typical," 
in  the  sense  of  responding  to  all  the  series  of  tests  to  which 
this  micro-organism,  when  of  recent  intestinal  origin,  is  recog- 
nised to  respond,  had,  upon  the  whole,  a  short  life  in  the  soil. 
But  we  have  now  come  to  recognise  as  almost  certain  that  this 
microbe  in  diverse  environments  outside  the  animal  body,  is  apt 
to  undergo  modifications  in  its  cultural  chal'acters,  and  that  forms 
atypical,  in  that  they  fail  to  respond  to  certain  of  the  tests,  are 
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none  the  less  derivatives,  more  or  less  recent,  of  the  "  typical  " 
bacillus.  For  many  weeks  after  each  watering  of  his  soil  |)1ot 
with  sewage,  Dr.  Houston  found  evidence  of  the  presence  of 
these  varieties  (as  they  may  here  be  termed)  of  B.  coli.  Although 
in  each  instance  they  showed  a  general  tendency  to  decreaHC  in 
numbers,  and  sometimes  appeared  to  have  become  extinct  as  time 
went  on,  it  is  instructive  to  note  that  on  several  occasions, 
whether  as  a  result  of  seasonal  or  other  conditions,  a  distinct 
increase  took  place,  and  that,  among  the  forms  of  B.  coli  which 
were  separated  during  this  renewal  of  vitality,  some  were  in  all 
cultural  respects  "typical."  Such  typical  forms  were  obtained 
in  one  instance  on  the  fifty-sixth  day,  and  in  another  on  the 
eightieth  day  after  the  last  watering  with  sewage.  A  parallel 
series  of  experiments  made  by  Dr.  Houston,  in  London,  with 
soil  kept  in  specially  constructed  boxes  and  watered  at  intervals 
with  London  crude  sewage,  yielded  a  series  of  results  very 
similar  to  those  obtained  under  more  natural  conditions  in  the 
country. 

The  third  of  the  above  questions — />.,  the  bacterial  quality  of 
deep  soil  water  as  influenced  by  contamination,  excremental  and 
other,  of  the  surface  soil  in  areas  prone  to  enteric  fever — has 
been  likewise  investigated  (Appendix  B,  No.  6),  by  Dr.  Houston, 
who,  for  reasons  which  will  be  apparent  to  readers  of  my 
report  of  last  year,  has  selected  Chichester  as  a  locality 
where  enteric  fever  is  endemic,  and  where  the  conditions 
of  soil-fouling  could  be  considered  to  answer  the  required 
purpose.  Chichester  wells  are  sunk  in  coarse  gravel  overlying 
the  clay  of  the  London  and  Reading  beds,  and  are  so  construe  tea 
as  to  permit  lateral  flow  of  soil  water  through  them.  In  making 
his  choice  of  wells.  Dr.  Houston  selected  those  which  are  covered 
fourteen  wells  were  examined,  most  of  w^hich  are  situate  in 
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parts  of  the  town  that,  as  a  result  of  Dr.  Thomson's  enquiries, 
may  be  termed  endemic  enteric  fever  areas.  Water  from  several 
of  these  wells  was  examined  on  more  than  one  occasion.  In  all, 
thirty  samples  were  tested,  each  as  regards  its  chemical  purity, 
the  total  number  of  bacteria,  and  the  presence  and  relative 
abundance  respectively  of  bacteria  capable  of  producing  gas  in 
gelatine  shake-culture,  of  B.  coli  and  allied  forms,  of  B.  typhosus, 
of  spores  of  B.  enteritidis,  and  of  streptococci.  Apart  fi-om 
certain  inequalities  in  the  amount  of  chlorine,  none  of  these 
samples  yielded  chemical  results  likely  to  give  rise  t  o  suspicion  of 
organic  pollution.  Most  of  the  waters  indeed  would,  on  chemical 
data,  be  judged  to  be  of  somewhat  exceptional  purity.  And  if 
reliance  were  placed  on  determination  of  the  total  number  of 
microbes,  the  majority  would  be  considered  pure.  For  example, 
nine  contained  less  than  15,  and  other  five  less  than  100  bacteria 
per  cubic  centimetre.  Only  in  two  or  three  was  the  total 
number  strikingly  large  : — e,ff.  above  400  per  cubic  centimetre. 

Twenty-two  out  of  the  above  thirty  samples  failed  to  produce 
development  of  gas  in  gelatine  shake-culture,  even  when  (by  the 
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filter-brushimr  method)  as  much  as  100  cc.  of  the  sample  was      mbdioal 
employed : — of  the  remaining  eight,  two  gave  a  positive  result       bepobt. 
when  no  more  than  10  cc.  was  used.     None  of  the  thirty  samples 
gave  indication  of  presence  of  spores  of  B.  enteritidis  when  as 
little  was  employed  as  10  cc. 

The  results  obtained  with  respect  to  the  presence  of  B.  coli  and 
allied  forms  were  striking.  And  here  be  it  noted  that  lest  there 
should  be  any  doubt  as  to  his  reasons  for  judging  a  particular 
micro-organism  as,  or  as  not,  allied  to  B.  coli,  the  results  of 
testing  in  diverse  ways  every  microbe  which  presented  prima 
facie  resemblance  to  B.  coli  have  been  recorded  in  detail  by  Dr. 
Houston.  Out  of  the  30  well-waters,  no  less  than  22  showed  the 
presence  of  coli-like  microbes  in  100  cc.  or  less.  Twelve  waters 
showed  these  micro-organisms  in  10  cc. ;  no  less  than  six  yielded  • 
coli-like  microbes  in  O'l  cc.  As  regards  samples  collected  from 
the  same  wells  but  on  different  dates,  it  is  noteworthy  that  B. 
coli  or  allied  forms  were  sometimes  absent  from  every  sample, 
but  in  other  cases  it  was  present  at  one  time  and  absent  at 
another.  Samples  showing  relative  abundance  of  coli-like 
microbes  in  several  instances  had  also  shown  an  unusually  large 
total  number  of  bacteria.  But  this  was  not  alwavs  the  case,  and 
in  one  instance  B.  coli  was  detected  in  10  cc,  while  the  total 
number  of  bacteria  per  cc.  was  only  fourteen.  The  typhoid 
bacillus  was  not  detected  in  any  of  the  thirty  well-waters.  All 
microbes  presenting  prima  facie  resemblance  to  B.  coli  or  to  B. 
typhosus  were  tested  as  regards  "Widal's"  re-action,  and  Dr. 
Houston  records  some  interesting  positive  results  in  the  case  of 
certain  coli-like  bacteria. 

The  results  with  regard  to  streptococci  are  of  interest  in  view 
of  the  comparative  rapidity  with  which  micro-organisms  of  this 
class  when  introduced  along  with  sewage  into  water  or  surface  soil 
have  been  shown  to  disappear.  No  micro-organism  that  could 
with  certainty  be  placed  in  the  streptococcus  class  was  found  in 
10  cc.  of  twenty-five  of  the  well-waters  ;  in  10  cc.  of  each  of  the 
remaining  five,  streptococcus  was  present.  Three  of  these  five 
had  contained  an  excessive  total  number  ol'  bacteria  ;  the  other 
two  were  less  conspicuous  in  this  respect.  All  five  had  shown 
coli-like  microbes  in*  10  cc. 

The  indication  afforded  by  these  experiments  that  the 
antagonism  to  bacteria  of  recent  intestinal  outcome  -  which  is 
exhibited  by  surface  soil  is  not  encountered,  at  any  rate  to  the 
same  extent,  in  deep  soil  water  such  as  that  at  Chichester,  is 
valuable,  and  is  particularly  suggestive  in  relation  to  the  difficult 
problem  which  the  Medical  Department  has  now  for  some  time 
been  pursuing  ;  that  of  ascertaining  the  nature  of  the  conditions 
under  which  the  typhoid-bacillus  is  capable  of  maintaining  itself 
outside  the  animal  body. 

• 

In  sequence  to  demonstration  of  the  ability  of  oysters  gathered  I^Jr^J^ 
from  sewage  befonlf*^  for^^^hore?  to  convey  to  persons  ronsuming   and  Oocklbs. 
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them  the  infection  of  enteric  fever,  representation  has  arisen  that 
other  shell  fish,  more  particularly  cockles  and  massels,  are,  in 
like  manner  and  in  like  conditions,  also  capable  of  disseminating 
this  disease.  A  priori^  as  for  instance  in  the  fact  that  these  other 
shell  fish  are  not  usuallj  eaten  raw,  there  were  gronnds  for 
regarding  cockles  and  mussels  as  far  less  likely  than  oysters  to 
act  as  agents  in  conveying  enterib  fever ;  but  in  view  of  the 
circumstantial  evidence  adduced  in  particular  instances  as  to 
association  of  outbreaks  of  this  disease  with  consumption  of  the 
shell  fish  in  question,  some  experimental  testing  of  the  validity  of 
these  allegations  was  obviously  desirable. 

In  the  report  of  your  Medical  Oflicer  for  last  year  Dr.  Klein 
gave  account  of  bacterioscopic  examination  by  him  of  cockles 
irom  foreshores  obviously  polluted  by  liquid  refuse,  in  which  he 
showed  that  these  molluscs  may,  on  occasion,  take  up  and  retain 
within  their  bodies  bacteria  characteristic  of  sewage.  During 
1900-1  he  has  extended  (Appendix  B,  Mo.  7)  his  observations  to 
the  ability,  under  laboratory  conditions,  of  cockles  and  mussels  to 
afiTord  nidus  and  multiplying  groimd  for  particular  pathogenic 
microbes,  and  further  has  tested  the  eflSciency  of  certain  so-called 
"  cooking  "  processes  in  destroying  the  vitality  of  infection  germs 
which  these  molluscs  may  happen  to  contain. 

Dr.  Klein  finds  that  both  cockles  and  mussels  readily  take  up, 
from  sea  water  in  which  the  microbes  are  present  in  gross 
amount,  the  bacillus  of  enteric  fever  and  the  vibrio  of  cholera, 
and  that  they  can  retain  in  their  interior  these  germs  of  disease 
for  some  days  after  they  have  been  withheld  from  farther 
contamination.  'As  regards  the  typhoid  bacillus  indeed,  and 
so  far  as  laboratory  conditions  arc  concerned,  he  obtained 
indication  that  cockles  may  on  occasion  serve  as  multiplying 
ground  for  this  specific  polluting  agent.  The  suspicions  thus 
engendered  of  the  cockle  as  especially  undesirable  when  it  has  been 
subjected  to  sustained  exposure  to  the  excreta  of  enteric  fever, 
is  by  no  means  allayed  by  JDr.  Klein's  further  account  of  certain 
quasi  "  cooking "  procedures  to  which  he  submitted  his  experi- 
mentally infected  molluscs.  He  found  that,  dealing  with  the 
infected  shell-fish  in  bulk,  application  of  boiling  water,  though  it 
sufficed  to  kill  microbes  in  the  molluscs  on  the  surface  oi  the 
mass,  was  not  necessarily  germicidal  to  the  bacteria  within  the 
bodies  of  those  situated  in  its  lower  layers. 
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Wide  extension  of  plague  to  ports  abroad,  along  with  growing 
suspicion  of  ship-borne  rats  as  likely  agents  in  difi^sion  of  this 
disease,  raised  question  as  to  means  for  dealing  in  satisfactory 
fashion  with  rat-infested  vessels  arriving  from  plague-infected 
places.  It  was  foreseen  that  such  vessels,  more  especially  if  the 
rats  on  board  them  were  already  plague-infected,  were  not 
unlikely  to  become  sources  of  danger  to  this  country ;  and  that 
therefore,  the  extermination  of  rat?  on  ships  newly  arriving  from 
plague-infected  portf*  might  be  desirable.     No  means,  however, 
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were  to  hand  for  effecting  this  with  any  certainty,  and  without  mbdical 
damage  to  the  vessers  cargo,  unless  at  expenditure  of  time  such  ^bpSbt? 
as,   in  the  interests  of  trade,  was   likely  to  prove  prohibitive.  — 

Accordingly  a  rat  destroying  gas  was  sought  which  could,  imme- 
diately on  arrival  of  a  ship,  and  before  her  cargo  was  broken,  be 
made  in  a  short  while  to  pervade  the  interior  of  the  vessel  in  a 
way  effectually  to  destroy  all  rats  without  in  any  sense  injuring 
car^o;  and  which  could  then,  in  an  equallv  short  whUe,  be 
withdrawn  again  so  as  to  allow  the  vessel,  after  practically  no 
delay  at  all,  to  enter  dock  and  discharge  her  merchandise.  In 
the  circumstances,  carbonic  oxide  presented  itself  as  a  gas 
fulfilling  the  conditions  required,  and  as  possessing  moreover,  the 
advantage  of  capacity  for  stupefying  and  kiUing  rats  without 
first  alarming  them  m  a  way  to  cause  them  to  flee  ashore  in 
endeavour  to  avoid  the  process  contrived  for  their  destruction. 

Dr.  Haldane  reports  in  Appendix  B,  No.  8,  the  results  obtained 
by  him  in  preliminary  experiment  on  employment  of  carbonic 
oxide  as  a  means  of  destroying  rats  on  plague-infected  vessels. 
The  method  of  carbonic  oxide  fumigation  devised  and  adopted  by 
Dr.  Haldane  has,  so  far  as  an  empty  vessel  of  small  size  is  con- 
cerned, proved  wholly  satisfactory,  and  he  is  now  investigating 
the  applicability  of  his  method  of  rat  destruction  to  vessels  of 
large  size,  fully  loaded,  and  retaining  their  cargoes  altogether 
unmsturbed. 

Concurrently  with  routine  testings  by  the  Board's  Bacterio-  EuicnrAnoK 
legists  of  the  efficiency  of  the  glycerine  process  employed  at  the  SusMiSrc?* 
Lymph  Laboratories  in  eliminating,  from  successive  series  of  pgojJv^f 
lympns  maturing  there  for  issue,  the  extraneous  or  other  cimhYUfB. 
undesirable  micro-organisms  commonly  associated  with  lymph  as 
collected  from  the  calf,  much  work  has  been  done  in  extension  of 
our  knowledge  of  these  bacteria  of  vaccine  lymph,  and  of  methods 
for  their  detection,  isolation,  and  identification.  Further,  with 
the  object  of  curtailing,  if  practicable,  the  costliness  in  time  of  the 
glycerinating  process — for  the  purpose,  that  is,  of  securing  prompt 
destruction  in  the  lymph  or  all  extraneous  micro-organisms, 
without  detriment  later  to  its  proper  activity — close  study  has 
been  given  to  a  nunil>er  of  the  conditions  of  lymph  glycerination, 
for  the  discovery  and  better  understanding  of  those  of  them  that 
are  essential  to  and  which  govern  successful  practice  of  the 
process.  Finally,  in  the  economic  interests  of  the  Board's  lymph 
establishment,  particularly  as  regards  expenditure  of  time  and 
labour,  search  has  been  made  for  agencies  other  than  glycerine 
more  competent  than  that  medium  to  eliminate  from  the  lymph 
extraneous  micro-organisms,  and  free  also  from  that  ultimately 
deleterious  effect  on  the  activity  of  vaccine  which  is  apt  to  result 
from  long  sustained  association  of  the  lymph  with  the  glycerine. 

Detailed  account  is  given  in  Appendix  C.  of  these  various 
investigatory  procedures,  in  a  series  of  reports  by  Dr.  Blaxall, 
Mr.  Fremlin,  and  Dr.  Green.     Generally,  the  results  of  the  work 
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Mkoioal  of  these  observers  goes  to  show  that  the  methods  adopted  by  ih.% 
Bbpobt.^  Board  for  securing,  by  means  of  glycerine,  a  lymph  oi  uniformly 
satisfactory  quality  in  public  vaccination,  leave,  save  as  to  time 
occupied  in  applying  them  and  uncertainty  in  the  '^keeping 
quality  "  of  the  lymph,  little  to  be  desired.  In  other  directions, 
too,  their  work  is  encouraging.  It  affords  prospect  of  an  agency 
in  lymph  manufacture  not  only  more  potent  than  glycerine  as  a 
germicide  of  extraneous  micro-organisms,  but  also  considerably 
less  deleterious  than  that  substance  in  later  antagonistic  influence 
on  the  activity  of  the  vaccine  lymph  after  it  has  passed  from  the 
Board's  establishment  into  the  hands  of  the  Public  Vaccinators. 


I  have  the  honour  to  be. 
Sir, 
Your  obedient  Servant, 

W.  H.  POWER. 
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No.  1. 

DiQBST  of  the  Vaccination  Officers'  Returns  with  regard 
to  Children  whose  Births  were  registered  in  the  Year  1898. 

The  following  is  a  summary  of  the  twenty-seventh  annual  return 
under  the  Vaccination  Act,  1871: — Of  923,059  births  returned  to 
the  Board  by  the  several  vaccination  officers  in  England  and 
Wales  as  registered  during  the  year  1898,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
vaccinated  was  562,737  (being  almost  61*0  per  cent,  of  the  whole) 
and  the  number  registered  as  having  died  un  vaccinated  was  110,912 
(or  12*0  per  cent,  of  the  whole).  Of  the  remaining  249,410 
children,  3,232  (or  0*35  per  cent,  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination ;  4  cases  as  having  contracted 
small-pox  ;  16,921  (or  1*8  per  cent.)  as  having  their  vaccination 
postponed  by  medical  certificate;  and  47,423  (or  5*1  per  cent.)  in 
respect  of  w^hom  certificates  of  conscientious  objection  were 
received;  leaving  181,830  (or  19*7  per  cent.)  as  "removed," 
"not  to  be  traced,"  or  otherwise  unaccounted  for.  If  from 
the  923,059  births  returned  by  these  officers  deduction  be 
made  of  the  deaths  that  took  place  without  vaccination,  it 
appears  that,  of  the  surviving  812,147  children,  there  "were 
registered  at  the  time  of  the  return  69*3  per  cent,  as  successfully 
vaccinated  ;  0*4  per  cent,  as  either  insusceptible  of  vaccination,  or 
as  having  had  small-pox ;  2*1  per  cent,  as  under  medical  certificate 
of  postponement ;  and  5*8  per  cent,  in  respect  of  whom  certificates 
of  conscientious  objection  to  vaccination  had  been  obtained  ; 
leaving  22*4  per  cent,  as  at  that  time  still  unaccounted  for  as 
regards  vaccination. 
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latisfautory  quality  in  public  vacciaation,  leave,  Bare  as  to  time 
occupied  m  applying  them  and  uncertainty  in  the  "  keeping 
quahty  "  of  the  lymph,  little  to  be  desired.  In  other  directions, 
too,  their  work  is  encoumgiog.  It  affiirds  prospect  of  an  agency 
in  lympli  manufacture  not  only  more  potent  than  glycerine  as  a 
gennicide  of  extraneuue  micro-oi^anisms,  but  also  considerably 
less  deletei-ious  than  that  substance  in  later  antagonistic  influence 
on  the  activity  of  the  vaccine  lynipb  after  it  has  passed  from  the 
Board's  establishment  into  the  hands  of  the  Public  Vaconators. 


[  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

W.  H.  POWER. 
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DiGBST  of  the  VACCINATION  OFFICERS'  RETURNS  with  regard 
to  Children  whose  Births  were  registered  in  the  Year  1898. 

The  following  is  a  summary  of  the  twenty-seventh  annual  return 

under  the  Vaccination  Act,  1871: — Of  923,059  births  returned  to 

the  Board  by  the  several  vaccination  officers  in  England  and 

Wales  as  registered  during  the  year  1898,  the  number  which,  at 

the  time  the  return  was  made,  had  been  registered  as  successfully 

vaccinated  was  562,737  (being  almost  61*0  per  cent,  of  the  whole) 

and  the  number  registered  as  having  died  un  vaccinated  was  110,912 

(or  12'0  per  cent,  of    the  whole).     Of   the  remaining  249,410 

children,  3,232  (or  0*35  per  cent,  of  the  whole)  had  been  registered 

as  insusceptible  of   vaccination ;    4  cases  as  having  contracted 

small-pox  ;  16,921  (or  1*8  per  cent.)  as  having  their  vaccination 

postponed  by  medical  certificate ;  and  47,423  (or  5*1  per  cent.)  in 

respect   of    whom    certificates  of    conscientious  objection   were 

received;    leaving    181,830    (or   19*7   per  cent.)  as  "removed," 

"not  to  be  traced,"  or  otherwise   unaccounted    for.     If  from 

the    923,059    births    returned    by  these    officers    deduction    be 

made  of  the  deaths  that    took    place   without   vaccination,    it 

appears    that,  of    the    surviving  812,147    children,  there   were 

registered  at  the  time  of  the  return  69*3  per  cent,  as  successfully 

vaccinated  ;  0*4  per  cent,  as  either  insusceptible  of  vaccination,  or 

as  having  had  small-pox ;  2*1  per  cent,  as  under  medical  certificate 

of  postponement ;  and  5*8  per  cent,  in  respect  of  whom  certificates 

of  conscientious  objection  to  vaccination   had  been  obtained  ; 

leaving  222*4  per  cent,  as  at  that  time  still  unaccounted  for  as 

regudg  'VBccination. 
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APR  A,  No.  I.  The  proportion  of  cases  unaccounted  for  in  the  metropolitan 
returns  for  1898  is  31*2  per  cent. ;  in  the  provincial  returns,  19*6. 
Of  the  registered  births  in  the  twenty-seven  years,  1872-98,  the 
proportion  not  finally  accounted  for  in  regard  to  vaccination 
(including  cases  postponed)  in  each  year  respectively  has  been  as 
follows : — 


iilswstof 
Vacoination 
Officers* 
Beturns,  18&S. 


Metropolis. 

Rest  of 
England. 

Metropolis. 

Best  of 
England. 

1872 

8*8 

4*6 

1886 

•     7*8 

6*1 

1873 

8-7 

4*2 

1887 

9*0 

6*7 

1874 

8*8 

4*1 

1888 

10*8 

8*2 

1875 

0*3 

3*8 
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11*6 

9-6 

1876 

6*5 

4*0 

1890 

13*9 

10*9 

1877 

71 

4*1 

1891 

16-4 

13*9 

1878 

7*1 

4*3 

1892 

18'4 

14-3 

1879 

7-8 

4*5 

1893 

18*2 

16-7 

1880 

7*0 

4*5 

1894 

20*6 

19*0 

1881 

5-7 

4*3 

1895 

24*9 

19*8 

1883 

6*6 

4*5 

1896 

26*4 

22*3 

1883 

6-6 

4*9 

1897 

291 

21*6 

1884 

6-8 

5*3 

1898 

33*0 

19*6 

1886 

7*0 

5*5 

Average  of  five  years  1873-77 

1878-82 


11 


i» 


)f 


»» 


„   1885-87 
1888-92 


If 


u 


1893-97 


Rest  of  England. 


41 

4-4 

6*7 

11-2 

19-7 


In  1898  the  proportion  of  cases  unaccounted  for,  after 
deduction  of  the  postponed  cases,  in  the  Metropolis  and  in  the 
rest  of  England,  was  31*2  and  17*8  per  cent,  respectively. 

For  purposes  of  comparison,  an  addition  has  been  made  to  the 
tables,  showing  as  regards  each  period  of  five  years,  from  1873  to 
1897,  the  proportion  to  the  entire  number  of  births  registered,  of 
the  cases  unaccounted  for  in  the  Metropolis  and  the  rest  of 
England  and  Wales  respectively. 
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APR  A,  No.  I.  The  proportion  of  cases  unaccounted  for  In  the  metropolitan 
returns  for  1898  is  31'2  per  cent. ;  in  the  provincial  returns,  19*6. 
Of  the  registered  births  in  the  twenty-seven  years,  1872-98,  the 
proportion  not  finally  accounted  for  in  regard  to  vaccination 
(including  cases  postponed)  in  each  year  respectively  has  been  as 
follows : — 
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In  1898  the  proportion  of  cases  unaccounted  for,  after 
deduction  of  the  postponed  cases,  in  the  Metropolis  and  in  the 
rest  of  England,  was  31'2  and  17*8  per  cent,  respectively. 

For  purposes  of  comparison,  an  addition  has  been  made  to  the 
tables,  showing  as  regards  each  period  of  five  years,  from  1873  to 
1897,  the  proportion  to  the  entire  number  of  births  registered,  of 
the  cases  unaccounted  for  in  the  Metropolis  and  the  rest  of 
England  and  Wales  respectively. 
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Union  was  constituted  on  26th  March,  1899.    It  previously  formed  part  of  Fnlham. 


XXXIT 

Hkdioal  of  these  observers  goes  to  show  that  the  methods  adopted  by  th« 
BHFORT.^  Board  for  securing,  by  means  of  glycerine,  a  lymph  of  uniformly 
satisfactory  quality  in  public  vaccination,  leave,  save  as  to  time 
occupied  in  applying  them  and  uncertainty  in  the  ^^  keeping 
quality  "  of  the  lymph,  little  to  be  desired.  In  other  directions, 
too,  their  work  is  encouraging.  It  affords  prospect  of  an  agency 
in  lymph  manufacture  not  only  more  potent  than  glycerine  as  a 
germicide  of  extraneous  micro-organisms,  but  also  considerably 
less  deleterious  than  that  substance  in  later  antagonistic  influence 
on  the  activity  of  the  vaccine  lymph  after  it  has  passed  from  the 
Board's  establishment  into  the  hands  of  the  Public  Vaccinators. 


I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

W.  H.  POWER. 
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APP.  A,  No. 

Digest  of 
Vaccination 
Offloen* 
Betorni,  1888. 


No.  1. 

DiGBST  of  the  Vaccination  Officers'  Returns  with  regard 

to  Children  whose  Births  were  registered  in  the  Year  1898. 

The  following  is  a  summary  of  the  twenty-seventh  annual  return 
under  the  Vaccination  Act,  1871: — Of  923,059  births  returned  to 
the  Board  by  the  several  vaccination  officers  in  England  and 
Wales  as  registered  during  the  year  1898,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
vaccinated  was  562,737  (being  almost  61*0  per  cent,  of  the  whole) 
and  the  number  registered  as  having  died  un  vaccinated  was  110,912 
(or  12*0  per  cent,  of  the  whole).  Of  the  remaining  249,410 
children,  3,232  (or  0*35  per  cent,  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination ;  4  cases  as  having  contracted 
small-pox  ;  16,921  (or  1*8  per  cent.)  as  having  their  vaccination 
postponed  by  medical  certificate ;  and  47,423  (or  5*1  per  cent.)  in 
respect  of  whom  certificates  of  conscientious  objection  were 
received;  leaving  181,830  (or  19*7  per  cent.)  as  "removed," 
"not  to  be  traced,"  or  otherwise  unaccounted  for.  If  from 
the  923,059  births  returned  by  these  officers  deduction  be 
made  of  the  deaths  that  took  place  without  vaccination,  it 
appears  that,  of  the  surviving  812,147  children,  there  were 
registered  at  the  time  of  the  return  69'3  per  cent,  as  successfully 
vaccinated  ;  0*4  per  cent,  as  either  insusceptible  of  vaccination,  or 
as  having  had  small-pox ;  2*1  per  cent,  as  under  medical  certificate 
of  postponement ;  and  5*8  per  cent,  in  respect  of  whom  certificates 
of  conscientious  objection  to  vaccination  had  been  obtained  ; 
leaving  22*4  per  cent,  as  at  that  time  still  unaccounted  for  as 
regards  vaccination. 
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App.A,No.  J.  The  proportion  of  cases  unaccounted  for  In  the  metropolitan 
returns  for  1898  is  31*2  per  cent. ;  in  the  provincial  returns,  19*6. 
Of  the  registered  births  in  the  twenty-seven  years,  1872-98,  the 
proportion  not  finally  accounted  for  in  regard  to  vaccination 
(including  cases  postponed)  in  each  year  respectively  has  been  as 
follows : — 


iiiswstof 
Vacoination 
Officers' 
Betnrns,  18&S. 


Metropolis. 

Best  of 
England. 

Metropolis. 

Best  of 
England. 

1872 

8*8 

4*6 

1886 

•     7*8 

6*1 

1873 

8-7 

4 '2 

1887 

9*0 

6*7 

1874 

8*8 

41 

1888 

10*8 

8*2 

1875 

0*3 

3*8 

1888 

11*6 

9*6 

1876 

8-5 

4*0 

1880 

13"9 

10*9 

1877 

7-1 

41 

1891 

16*4 

12*9 
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4*3 
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18*4 

14'3 

1879 
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45 

1893 

18*2 

16*7 
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45 

1894 

20*6 
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4*3 
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24*9 

19*8 
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291 

21*6 

1884 

6*8 

5*3 

1898 

33*0 

19*6 

1886 

7*0 

5*5 

Metropolis. 

Rest  of  England. 

Average  of  five  years  187.3-77 

8-1 

4-1 

„                    „      1878-82 

6-8 

4*4 

„                     „      1885-87 

7-4 

6-7 

1)                        1)       looo— 92 

14-1 

11-2 

„                      „       1893-97 

23-9 

19-7 

In  1898  the  proportion  of  cases  unaccounted  for,  after 
deduction  of  the  postponed  cases,  in  the  Metropolis  and  in  the 
rest  of  England,  was  31*2  and  17-8  per  cent,  respectively. 

For  purposes  of  comparison,  an  addition  has  been  made  to  the 
tables,  showing  as  regards  each  period  of  five  years,  from  1873  to 
1897,  the  proportion  to  the  entire  number  of  births  registered,  of 
the  cases  unaccounted  for  in  the  Metropolis  and  the  rest  of 
England  and  Wales  respectively. 
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1(5? 


DEVON. 

Axminster 
Barnstaple 
Bideford    .. 
CreditoD    . . 
Devonport 
East  Stonehonse 
Exeter 
Holsworthy 
HonitoD 
Kingffbridffe 
Newton  Abbot  . . 
Okehampton 
Plymoatn.. 
Plympton  St.  Mary 
Sonth  Molton 
Tftyif>tock . . 
Thomas,  8t. 
TiTerton    . . 
Torrington 
Totnes 


DOBSET. 

Beamintter 
Blandford.. 
Bridport    .. 
Oeme 
Dorchester 
Poole 

Shaftesbury 
Sherborne 
Storminster 
Wareham  and  Porbeok 
Weymouth 

Wimbome   and  Oran- 
bome. 


DUBHAM. 

Auckland  .. 

Ohester-le-Street 

Darlington 

Durham    . . 

Easinston  . . 

Gateshead.. 

Hartlepool 

Houghton-le*-Spring 

Lancnester 

Sedgefleld.. 

South  Shields     .. 

Stockton    .. 

Snnierland 

Teeedale   •• 

Weardale  .. 


m 

315 

1,016 

747 

666 

468 

383 

366 

1,668 

820 

463 

271 

868 

630 

246 

209 

434 

385 

418 

372 

1,673 

1398 

393 

318 

2,946 

1,687 

660 

442 

844 

306 

691 

605 

1,226 

974 

899 

664 

301 

%9 

971 

847 

16,223 


338 
280 
306 
122 
449 
889 
324 
247 
226 
402 
937 
436 


4,864 


3,226 
2,273 
1,488 
2,468 
1.809 
6,786 
2,738 
1,662 
3,012 
750 
5,730 
1,978 
6,362 
602 
478 


40,241 


U,766 


214 
201 
268 
102 
364 
662 

208 
200 
349 
338 
378 


8,440 


1320 
1,664 

641 
1,683 
1309 
2.431 
2.110 
1,171 
1334 

625 
3362 
1362 
4365 

959 

392 


26,706 


1 
1 

1 

14 
2 
1 
1 
2 

»  • 

6 


2 
2 
1 
1 

7 


50 


2 
1 


1 

1 


16 
12 

3 
15 

2 
10 
24 
33 
17 

2 
25 
10 
27 

1 


197 


5 

36 

12 

1 

6 

'l6 

6 

9 

7 

30 

12 

17 

5 

4 

25 

9 

16 

4 

9 


226 


2 

13 
3 
8 
7 

76 
16 
3 
2 
6 
586 
6 


676 


209 

16 
19 
14 
12 
636 
51 

8 
67 

5 

39 
21 
26 
24 
16 


i 

eS 

a 


1,152 


102 
54 
21 

196 
64 
93 
20 
30 
21 

162 
29 

362 
76 
22 
45 

HI 
62 
20 
82 


1393 


10 
15 
23 
9 
26 
93 
16 
18 
13 
27 
63 
22 


334 


506 


207 

343 

212 

852 

329 

251 

489 

85 

764 

249 

974 

75 

56 


5,711 


-i 


a 
o 

Pi 


6 
56 
22 

•  • 

66 
5 

66 

6 

1 
*) 

So 

14 

10*» 

4 

3 

1 

84 

16 

5 

8 


506 


3 
1 
2 
2 
6 

38 
6 
1 
4 
9 

•  • 

8 


80 


964 


%■ 


♦»  p  5« 
p  • 


I 


»  O 
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Children 

remaining 

**  unaecounifd 

for  "  when  the 

Returns  for 

the  several 

Tears  were 

received. 


K  J. 


S2 

1^ 


14 

75 

9 

4 

664 

121 

63 

6 

7 

16 

52 

20 

864 

122 

7 

13 

46 

61 

12 

18 


2,083 


7 
60 

9 

1 

56 

120 

21 

16 

6 
12 

»  • 

21 


319 


77 

606 

70 

183 

3 

716 

66 

338 

21 

63 

95 

1,761 

48 

176 

24 

75 

102 

513 

2 

31 

240 

1.020 

21 

115 

161 

809 

30 

113 

6 

11 

6309 


5*1 

12*8 

6-5 

ro 

37*8 

27*2 

14'9 

41 

1*8 

4'3 

5*2 

8*7 

33*0 

19*4 

2*9 

2'4 

10*6 

9*6 

5-6 

2*7 


16*0 


4'2 

18'2 

3*6 

2*5 

13'8 

17*8 

8*3 

6-9 

4*4 

6-2 

0*0 

6*7 


8*2 


20*9 
111 
48'3 
16'4 

4-1 
32*1 

8'2 

6*3 
20'4 

4*4 
22'0 

6*9 
15*3 
23*8 

3*3 


18*6 


S79 

1S4 

76 

2,199 

Ml 

64$ 

36 

71 

72 

976 

136 

2^1 

389 

66 

96 

667 

913 

70 

89 


7493 


61 

989 

28 

21 

188 

ipi9 

162 

128 

36 

74 

lfi86 

319 


3JB70 


3^23 

828 
3^860 
1J30 

346 
9fi66 
1J091 

979 
1J966 

116 
4^849 

797 
3J963 

837 

134 


33^»3 
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7'1 

4'6 

3'4 
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91-4 

13'6 

8'9 

8'9 

8'3 

3'1 

8'6 

18'0 

1V3 

3'6 

3'0 

8'4 

6'7 

4'2 

V7 


9'0 


4'7 

14' 7 

J*7 

8'8 

8'0 

93'6 

W'3 

8'8 

3'1 

3'8 

U'8 

13'6 


16'6 


8V6 
7'7 

6r8 
9'0 
3'4 

36'8 
8'4 
3'8 

16' 9 
31 
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ri 
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97'7 

6'7 

17'9 


SlSU: 


BKTuitNs,  lara. 


Hani— 

Bon 
WocMar    .. 


iri 


CulUm 


Diaettol 


BBTDBNS,  leW. 

Chlldrai 

J 

: 

■s 

1 

i 
1 

H 
if 

i 
1 

1 

i 

1 

i 

1 

11 

h 

l«(ft.' 

1 

Ml 

11 

s 

u 

Q 

t- 

t. 

la 

HSBT8. 

1 

AlbMR.  St.          ..        .. 

7ffi 

» 

■2     ..         181 

58 

443        GB 

8       1^ 

■1 

] 

Bunet      

ijaa 

?Bli 

B     ..            43 

4       ij»7 

100 

S70 

..       ..            38 

'is 

38,      1 

7          «* 

/I 

t 

BWiopStorttord 

!no 

1,  ..              B 

*4 

37 

» 

Bantlneford 

Satili^ia 

lis 

DU 

1      ..              1 

7 

10  1 

185 

is:! 

1      ..                4 

6  , 

S         m 

1 

Homel  Hemprtcad 

1,    ■■              S 

« 

ml      3C 

0          «J 

u 

38a 

3»1 

in 

88 

6          IM 

HitchiD 

742 

m 

4     ..            41 

56 

a4| 

Boyaloa 

S73 

m 

1      ..            18 

SI 

s 

18  1 

J 

Wue        

3M 

1  '  ..            11 

64 

1 

BO        1 

1 

Watford 

ISBU 

OKI 

7     ..            33 

IBS 

388        3. 

WalVTD 

67 

SB 

1      ..              3 

» 

6 

*» 

7/139 

4,45S 

"~iiB"T|       116 

636 

"iicT 

1,428        21 

8         T,(« 

WJ 

HUNTIKGDON. 

476 

1     ..            13 

8 

19  !       ! 

1            M 

»;» 

iTesSl. 

358 

I 

NBQW.Rt. 

361 

m 

34  ,      if 

l,IW 

m 

~~^ 

- 

36 

"« 

"wT 

81          6 

»           ,17. 

•  o 

KENT  (Extra  Mbtbo- 

Atibford,  Eut     . . 

2B5 

i3A 

.     ,.  1         73 

17 

3 

13  1       6 

1            M 

*i 

AHhrord,  Wwl     .. 

3     ..            IB 

■40 

16 

33        ]( 

G       m 

B]»B           

M 

7 

se       t 

Bridire       

218 

11 

11 ;    -, 

8          W 

« 

0 

Bromley 

1J16 

12     ..            28 

197 

318        » 

1         ),W7 

X 

Oaotnbnrv 

69 

1l>t        32 

0          Hit 

Oirabrook           ..        .. 

awi 

214 

■"7 

n\  u 

0 

SkTtford 

3,48^ 

W17 

12     ..            83 

302 

ml     7 

a       ^ 

» 

Dover         

1^ 

ess 

B     ..              3 

181 

383        31 

8       I,*W 

EMtn*     

3    ..         e 

61 

1.1M 

SIB 

13 

ill      11 

4        ei4 

t 

77« 

eSJ 

S 

IS 

57 

9 

2            W 

B76 

..  1       e 

Ml 

4 

169        3J 

&imSrt2Ii.^^^'"'!. 

^ 

li 

i3 

11 

im 

R7 

6 

0            IS 

u« 

6» 

i* 

loa 

43 

287 

a 

1         J.«W 

« 

MaUlnff 

11 

70 

e 

3         Wl 

H«d^T 

a.m 

1^ 

6 

384 

% 

161 

8           SM 

UlllOD          

BM 

B58 

3 

3 

101 

90 

II 

7           i7fi 

RomwM""!'-.        .. 

OT 

6 

1 

7 

SevenoBki 

38 

18 

Sheppey    

H3 

::  1     1 

TO 

69 

29 

19 

1,17B 

910 

3 

126 

18 

M 

8 

3           JM 

332 

17 

10 

SJErt^.!"' :: 

IMS 

1.041 

7 

188 

17 

i!» 

10 

1            «7 

1,473 

70S 

t 

SH 

1B3 

SI 

m 

i; 

6        IJUK 

MO 

28.e«0 

18^ 

98 

T7        838 

2^ 

476 

3,836 

~i3 

7       ;4.7« 

"^ 



— ^ 

1 

H 

1898. 

Chi 

arm 

1 

■         rear 

iil«a 

1 

It 

II 

■auuttd 
htnllnf 

— 

1 

1 

Is 

\    i 

1^ 

j 

^ 

,  ijil 

t 

-|8  '  is- 

^1 

s 

t§ 

a 

P- 

0" 

1    ^ 

^■^ 

LAMOASTER. 

Uni-Dtuler-Lriia    . 

4^TS 

36a 

8 

..     i/m 

871 

72 

1.060 

2 

3     H,rtS 

tSn 

1.384 

3 

23 

174 

17 

28 

0         H» 

^ 

Lfl7B 

a 

»4 

881 

U7 

666 

0       3J(« 

1317 

18 

389 

1.000 

109 

508 

li 

0     im 

OD 

'    I'sm 

jai 

» 

1,0M 

5i 

6.34 

B       J,SM 

nloj 

j     6.810 

.17n 

1 

;;        1,878 

S8 

1,982 

1       KfCO 

.BB 

1306 

634 

94 

475 

13 

6      am 

Ttay     ". 

'    ijao 

U28 

n 

223 

348 

If 

8         1JIS3 

Jltan 

»gfl3 

B.,W9 

4    1  ..          4S 

1521 

185 

a,4B4 

7      r,77< 

6SB 

423 

21 

67 

34 

la.Thfl"        " 

2.42-^ 

U 

40 

3S0 

6ft 

825 

2( 

B      ifiao 

Sr'  ■■ 

iS 

IJilB 

"b 

,?, 

4 

317 

1 

6            13 
3       JJM 

MS 

1,-Be 

U1IS 

.■* 

:;     '27 

347 

43. 

119 

3         J!H 

:h       '.'.      '.'. 

■jsm 

2.124 

417 

it- 

irpool 

f.m 

4113 

ta 

KX 

348 

3      ifla 

Hdalo          ..       . 

lae 

la 

IT 

17 

37 

33 

7          IW 

33SB 

1 

"n 

719 

118; 

50t 

14 

8       m 

aam     ..        '.'. 

6383 

W> 

..        13B4 

11 

2.744 

48 

8      WJW* 

TOS 

uklpk            ..        . 

2fii» 

2,lft-i 

1 

36 

'263 

2S 

133 

9 

30 

8281 

sa 

8 

1    I^J 

t|&43 

2.'725 

48 

7e» 

^ 

31 

B        </M 

lay 

rtwich"      .'.' 

B.734 

3SIB 

3     ..         ai 

TOS 

1.007 

7        <,7« 

hdalB 

fli'i 

;  ..  ■    1.48,1 

36l> 

il 

405 

11 

2       «,--" 

4.6B8 

3    '  ..            B3 

1.202 

191 

1.887 

2! 

0      r.iM 

'm 

365 

400 

70 

9      ».«iir 

tnhPuk  :: 

4,138 

2.900 

23  ■  ..         18;  5ai 

S07 

If 

8       «M 

884 

10  '      05 

LI 

35 

! 

4          JJO 

TtnfftOD         '.'.        '. 

X*fJ 

IB     ..            21  1    4B5 

330 

trt 

auS^S      -.      - 

urn 

12,B7P 

Kl     .,           38    i,k;i 

223 

5     ini 

agc» 

B,114 

13     ..           150.    «B 

109 

'607 

9 

0      Jijra 

m,m 

S2,90H 

446     ..        B.I«a  .18431 

3.238 

30.157 

18 

a   /M.7M 

x,-4 

LEICESTER. 

' 

bi-de-l«-Zoaoh     . 

1.1M 

330 

1      ..          440  ,    IB2 

16 

4»! 

34 

5      4;iM 

ers 

7.18 

5« 

..       ..          488        H 

110 

If 

1       «.!-« 

ladoo  .. 

102 

1     ..           IB       la 

B          lis 

Sjj,:: 

7H 

57 

K 

a     £.8i« 

7B7 

SB 

::    ;;     .■«    m 

IM 

a 

8      ejwo 

67 

..     ..      1,075  Loao 

SAW 

8      W,«/ 

107 

..       ..           538  ,    138 

'io 

7        3,«M 

MTWOPlh          ..           . 

375 

74 

.....       4a 

26 

133 

4t 

4           M* 

■kBt  Boiworth 

632 

130 

I      ..  1       22U 

43 

134 

24 

3        /,f77 

ket  HirboivDch  . 

172 

2B 

80 

Ion  Uawbni 

600 

m 

"l 

303 

74 

"3 

60 

10 

3       ),«I 

III 

12.878 

1,228 

* 

1 

aeai 

1374 

30 

6,073 

47 

6    44m 

»-o 

LINCOLN. 

~ 

•■m      

1J1» 

634 

s    .. 

132 

120 

31 

m 

3S 

6        I,M» 

t»i 

4Bfl 

a« 

..      ..           13 

49 

98 

2( 

4          4IS 

tor      ." 

382 

38S 

I     ..  .         BJ 

30 

17 

SSSffi,;: 

B 

"3  :: ;    816 

194 

6 

97 

'1 

0      j;.79j 

3       J,i70 

«■! 

nthun 

XS 

65e 

3     ..  ,         M 

1    1 

US 

30 

133 

17 

7-1 

DlSOtoI 

VaoolnaUol 

OOavnt 


12 


A,  No.  L 

fstof 
shiHtion 
ors' 
ims.  1806. 


Rbtubns,  1898. 


LINCOLN— cort^. 

Grimsby    . . 
Holbeach  .. 
Honicastle 
Lincoln 
Loath 
Sleaford 
Spalding   . . 
Spilsby      . . 
Stamford  .. 


MIDDLESEX 
(EXTRA  METRO- 
POLITAN). 

Brentford 

Edmonton 

Hendon     

Staines      

Uxbridge 

WiUesden 


MONMOUTH. 

Abergavenny 
Bedwellty 
Chepstow . . 
Monmonth 
Newport   . . 
Pontypool 


NORFOLK. 

Aylsham 

Blofield 

Depwade 

Docking 

Downham 
Erpingham 

Faith,  St. 

Flegff,  EaHt  and  West . . 

Forenoe    

Freebridge  Lynn 

Qniltcross 

Henstead 

King's  Lynn 

Loddon  and  Clavering 

Mitford  and  Laxmditch 

Norwich 

Smallbnrgh 

Swaflham 

Thetford 

Walsingham 

Way  land 

Tarmonth,  Oreat 


2364 
477 
463 

1.787 
726 
586 
5.34 
674 
402 


13,207 


4378 
8,498 
1.203 
874 
947 
3,126 


19,025 


797 

3,003 

534 

833 

3,648 

1,460 


10,301 


456 
275 
493 
428 
438 
597 
343 
278 
283 
321 
238 
246 
694 
317 
608 

466 
278 
897 
567 
211 
1397 


12366 


t 

cS 

a 

•s 


QQ 


a 
o 

eO 

a 


o 
o 

a 


g 


H 

a 
1 

OQ 


»5       .   « 


O  n  *4 

111 
S5 


1.189 
244 
328 

1,225 
481 
332 
194 
487 
327 


7.211 


2367 

4,360 

876 

«55 

776  I 

1,728  I 


572 

1,748 

390 

373 

2.623 

1,182 


6388 


361 
219 
382 
372 
362 
428 
210 
216 
149 
267 
184 
186 
30 
256 
461 
407 
364 
213 
304 
432 
158 
898 


6328 


15 


^ 

8 
2 

2 
y 


1 
1 
3 
2 
26 


1 
2 

■ 

6 

I 

2 
1 


4 
1 


21 


49 


42 

22 

5 

3 

4 

19 


11362        96 


33 


130 
150 

10 
130 

42 

118 

199 

7 

12 


2304 


26 
146 
36 
9 
18 
41 


276 


4 

30 

75 

196 

62 

9 


376 


21 

6 

38 

7 

7 

60 

78 

7 

20 

4 

16 

14 

16 

4 

28 
1.756 
16 
12 
36 
39 
15 
124 


2312 


•8 

a 


441 
56 
31 

260 
73 
77 
46 
59 
34 


1,753 


507 
870 
135 
81 
79 
288 


1360 


93 

333 

42 

70 

414 

133 

1,086 


65 
28 
40 
27 
46 
59 
30 
35 
17 
34 
19 
21 

124 
31 
58 

599 
60 
23 
43 
61 
29 

227 


1,656 
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a 

-♦a 

OB 

a 

a 
o 

a 
•." 
o 


34 
4 

10 
35 
22 
15 
4 
8 


219 


71 
231 
27 
16 
12 
43 


400 


326 


3 
7 
7 
7 
8 
18 
1 
6 
1 
1 

•  • 

4 

5 
8 

10 
3 
1 
6 
4 

14 
3 

14 


6fi 

a 


& 


«=S 


1^  a 


Children 

remaining 

**  unaccounted 

for'*  when  the 

Returns  for 

the  aeveral 

Tears  wei-e 

received. 


I- 


555 
2*2 
82 

130 
99 
42 
91 
11 
27 


1,771 


24*9 
5-6 

19*9 
9*2 

16-7 
9-7 

17*8 
3*3 
6-7 


161 


865 

2369 

124 

110 

68 

1,006 


21*4 
36-5 
12-6 
14*4 
7*4 
33*6 


6,032  !      28*6 


2 

125 

148 

743 

7 

37 

2 

190 

134 

389 

33 

109  1 

15*9 
29'7 

7*9 
23-0 
14*3 

9*7 


1393  I      18'6 


15 
16 
26 
16 
29 
42 
24 
9 
96 
13 
18 
21 

420 
24 
57 

578 

36 

24 

9 

20 

6 

133 


3-9 
8*0 
6-5 
61 
7*3 

10-1 
7*3 
5*0 

34*3 
44 
7*6 

10*2 

.71*6 
8*5 

iro 

17*4 
7'9 

10*8 
3*3 
61 
4*3 

10*5 


120       1329  '      13*9 


9,429 

JfiUS 

609 

i^eo 

499 
674 
lfi09 
JS3 
lis 


24J947 


2,842 
9,288 
2,175 
e09 
271 
1,399 


16fi84 


328 

3,663 

488 

942 

1,366 

1^ 


7J924 


130 
187 
268 
940 
136 
348 
626 

99 
248 

94 

78 
209 
2^43 
129 
309 
10^1 
307 
263 

93 
218 

71 
1,123 


17fi89 


90'9 
46' e 

ttro 

19'2 
13' 7 
2r4 
63'S 
6'4 
S'O 

8a'4 


8'9 
23'1 
17'6 
14'S 

8'3 
24'9 

18'4 


8'6 
26'4 
17'4 
220 

7'3 
17'0 

16' 6 


6'4 

13'0 

8'8 

10'9 

6'4 

li'3 

30'8 

6'4 

16'3 

6'7 

6'1 

16'3 

78'8 

7'6 

9'3 

630 

13' 4 

16' 7 

41 

8'3 

6'3 

16' 8 

27'i 
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3BTHAMPTON. 
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Dtry  «. 
ingstone 
irmg  .. 
lampton 

l6 

IxHtragh 

npiiry 

[Mton.. 

lestar.. 

ogboroagh 


rHUMBEBLAND. 
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rd      

igham 

ick-upon-Tweed 
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Lala 
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Am 
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aotle-on-Tyne    . . 

bury  .• 
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OTTINGHAM. 


ird 
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Betford 
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irk 

ogham 
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aop   .. 


OXFOBD. 


ory    .. 
jtr     .. 
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ngton 

y      •• 

.1 
e 
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a 

o 

o 
.2 


d 
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304 
292 
417 
326 

M78 

2^13 
222 

1,432 
321 
405 
299 

1.732 


56 
62 

175 
97 
35 

100 

183 
1.021 

139 
78 

108 
35 


9.741 


2,065 


627 

123 

143 

517 

834 

199 

225 

861 

1.776 

7.580 

146 

5,302 


451 
105 
102 
446 
465 
181 
103 
559 
048 

5.040 
128 

3,285 


18333  I   11,513 


6.090 
317 
681 

2.8'i6 
778 

5,425 
507 

i.2:»4 


2.162 
259 
545 

1.601 
463 

1.753 
344 
913 


17,878 


697 
318 
430 
913 
568 
578 
322 
481 
322 

4,629 


8.040 


231 
207 
215 
802 
396 
453 
261 
892 
^70 

3^27 


1 
1 


1 
1 

•> 


6 
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2 
1 

37 
1 

19 


64 


13 
1 
5 
1 
3 

U 


•i 


43 


O  «  H 

§  ° 


6 
1 
3 


11 


33 

77 

81 

158 

480 

1.220 

6 

12 

l:i2 

182 

128 

744 


3.242 


18 
1 


19 
1 

69 
17 
10 
99 

"i70 


407 


1.017 
25 
32 
52 
62 

1.088 
31 
17 


2324 


323 
10 
55 
16 
39 
23 
22 
18 
16 

622 


21 
21 

37 
33 

260 

360 
15 

159 
28 
35 
32 

206 


1.197 


69 

15 

18 

48 

88 

14 

14 

101 

336 

1,013 

11 

767 


2.494 


838 
19 
53 

382 
72 

924 
47 

173 


2,508 


60 
31 
33 
67 
27 
57 
26 
38 
15 

364 


1 

a 

o 

1 


1 1 

7  I 

4  i 

6  ' 
3' 

11 

7  ■ 
2 
5 

1 


17 
2 
3 

12 


2 

4 

21 

59 

3 

189 

312 


I" 


57 

4 

8 

47 

11 

173 

19 

25 


344 


9 

6 

15  1 

•i 

5 
6 
1 
11 
3 

67 


a 


4319 


192 
142 
117 

33 
711 
821 

15 
228 

25 
106 

26 
746 


74 
66 

112 
20 

100 
36 
12 
21 
18 

"468 


49  ;     3.162 


71 

•  • 

17 

9 

262 

3 

36 

178 

760 

1332 

3 

872 

3.543 


2,003 

9 

38 

743 

167 

1.476 

62 

121 


Children 

remaining 

**  unaccounted 

for"  when  the 

Return*  for 

theteveral 

Teart  were 

received. 


63-5 

707 

48*6 

674 

39*7 

H66 

irs 

666 

48*2 

6JJ1 

32'9 

9,479 

8*1 

129 

167 

601 

10*0 

483 

26*7 

1,421 

10-4 

663 

431 

6,468 

33*0 

27,747 

14-0 

338 

1-6 

23 

14-0 

64 

4*1 

89 

31*4 

424 

1-5 

61 

16-9 

498 

21*1 

496 

44*0 

2,879 

18*4 

4,036 

4*1 

12 

20*0 

4,379 

21*0 

13^7 

33*8 

8JB96 

41 

190 

6'8 

227 

280 

4,440 

22*9 

292 

30*4 

9filO 

16*0 

303 

11*6 

397 

27*8 

24JB44 

11'9 

2,333 

22*0 

193 

29*6 

768 

2'4 

133 

18*5 

376 

7*3 

169 

4*0 

141 

6*7 

142 

6*6 

167 

in 

4,419 

47' 7 
449 
:Ui'3 
42' 7 
84' 2 
74'2 
90 
7'6 
29'2 
72'0 
43'9 
82'2 

68'4 


10'9 

3'6 

9-6 

3'3 

IV6 

4'9 

46'3 

JO'6 

3V7 

116 

1-7 

17'4 

16' 1 


29'2 
ID'S 

6'7 
34'6 

7'4 
37'4 
12'6 

6'7 

28' 2 


81'2 

in 

34'0 
2  8 

12'1 
6'6 
8'4 
6'2 
9'1 

17-8 


A»P.  A,  No.  1. 

Digest  of 
Vaccinatioa 
Officers' 
Botums,  1898. 
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BBTDKNS, 

1808. 

Children 
remainin 

**  unaecoun 

oo  s 
^  a  o 

Is."* 

5    -^ 

for"  when 

g 

Returns  f 
the  severe 

S 

o  s 

>»io 

Years  ice. 

' 

1 

s 

ga 

1 

received 

o 

> 

t 

% 

m 

> 

1 
s 

CQ 

Insusceptible  of 

Had  Small-poz. 

Number  in    re« 
Oertiflcates   o 
objection  hav( 

1 

g 
■s 

Q 

a 

1 

a 

1 

Children  not  fli 
for    (indudin 
poned),  per  ce 

Total  number  for 
Years  1893-1897 

\ 

RUTLAND. 

Oakham 

244 

203 

•  •              • 

9 

24 

1 

7 

3*8 

69 

Uppingham 

216 

181 

2     . 

6 

16 

1 

8 
15 

4*2 

69 

460 

387 

2     . 

15 

30 

2 

3-7 

138 

SALOP. 

Atoham             •  • 

1.193 

^4 

1     . 

6 

126 

32 

74 

8-9 

763 

I 

Bridgnorth 

387 

313 

•  •              • 

6 

42 

3 

23 

6*7 

138 

Ohurch  Stretton 

127 

110 

1     . 

2 

12 

•  • 

2 

1*6 

14 

Oleobory  Mortimer 

224 

195 

•  •              • 

2 

17 

2 

8 

4-0 

67 

Clnn 

224 

166 

■  •              • 

2 

17 

•  • 

40 

17*9 

367 

I 

Drayton    . . 

366 

306 

1     . 

3 

36 

6 

4 

2*8 

31 

EUesmere . . 

448 

401 

1     . 

•                  •  • 

39 

1 

6 

1*6 

64 

Lndlow     . . 

489 

302 

•  •              • 

14 

49 

7 

27 

7*0 

169 

Madeley    . . 

671 

562 

•  •              • 

3 

64 

13 

39 

7*7 

170 

Newi)ort   . . 

373 

296 

•  •              • 

2 

41 

5 

29 

9"1 

103 

Oswestry  .. 

760 

665 

3     . 

4 

68 

15 

25 

6-3 

163 

Shifnal      .. 

316 

263 

*  *              • 

•                  •  • 

26 

7 

20 

8*6 

184 

J 

Wellington 

742 

404 

•  •              • 

42 

87 

29 

180 

28*2 

1,427 

* 

Wem 

290 

237 

•  ■               • 

10 

31 

6 

6 

41 

22 

Whitchurch 

306 

234 

■  *              • 

■                  •  • 

30 

10 
136 

31 
614 

13*4 

90 

6,906 

6.477 

7     . 

96 

675 

94 

3,732 

J 

SOMERSBT. 

■ 

Axbridge  .. 

1.048 

886 

2     . 

291 

127 

81 

211 

231 

9,472 

i 

Bath 

1.817 

1,006 

14     . 

64 

207 

195 

829 

28*8 

1,873 

i 

Bridgwater 

970 

668 

•  •              • 

50 

96 

47 

209 

26*4 

1^282 

i 

Clhard 

646 

544 

•  •              ■ 

8 

63 

16 

15 

4*8 

186 

Glutton 

796 

627 

1     . 

33 

65 

18 

162 

21*4 

637 

i 

Dulverton . . 

110 

96 

1     . 

2 

10 

1 

•  ■ 

0*9 

14 

Frome 

628 

318 

1     . 

44 

44 

11 

110 

22*9 

370 

J 

Keynsham 

1,088 

409 

•  •              • 

24 

94 

34 

627 

51*6 

8ft76 

i 

Langi>ort  .. 

346 

280 

•  •              • 

8 

26 

10 

22 

9*2 

223 

i 

Long  Ashton 

604 

380 

6     . 

8 

44 

20 

137 

26*4 

3,700 

i 

Shepton  Mallet  . 

401 

263 

1     . 

74 

28 

7 

28 

8*7 

340 

J 

Taunton    . . 

975 

783 

4     . 

24 

86 

29 

49 

80 

313 

Wellington 

456 

343 

2     . 

46 

84 

6 

24 

6*6 

325 

J 

Wells 

599 

372 

5     . 

11 

61 

18 

137 

260 

419 

J 

WiUiton     .. 

376 

819 

•  •              • 

22 

22 

4 

9 

3*5 

92 

Winoanton 

367 

269 

1 

1           28 

22 

6 

40 

12*6 

203 

Yeovil 

704 

622 

•  •       • 

57 

60 

19 

46 

9*2 

494 

J 

11,820 

7387 

37 

1         794 

1.089 

467 

2,046 

21*3 

15fil8 

i 

SOUTHAMPTON. 

Alresford  .. 

174 

168 

•  •              • 

4 

10 

1 

1 

1*1 

19 

Alton 

366 

807 

2     . 

3 

24 

2 

18 

5*6 

123 

Alverttoke 

838 

687 

8     . 

6 

06 

6 

83 

4*6 

69 

Andover    . . 

388 

282 

1     . 

40 

24 

28 

18 

10*6 

263 

I 

Basingstoke 

624 

351 

6     . 

29 

45 

18 

76 

17*9 

lfi26 

• 

Oatherington 

69 

50 
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3 

8 

1 

8 

5*8 

40 

i 
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1312 

621 

6     . 

29 

116 

642 

48*9 

2fi63 

i 

Droxford  .. 

278 

260 

•  •             • 

2 

16 

1 

6 

2*2 

46 

Fareham  .. 

475 

414 

2     . 

6 

24 

7 

23 

6*3 

64 

Fordingbrldge   . 

152 
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16 

6 
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46 
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No.  lA.  Beturns.  18081 


IThis  digest y  which   is  subject  to  correction^  was  able  to  be 
inserted  just  be/ore  the  volume  went  to  pressJ] 

Digest  of  the  Vaccination  Officers'  Returns  with  regard 
to  Children  whose  Births  were  registered  in  the  Year  1899. 

The  following  is  a  summary  of  thetwenty -eighth  annual  return 
under  the  Vaccination  Act,  1871  :— Of  929,189  births  returned  to 
the  Board  by  the  several   vaccination  officers  in   England  and 
Wales  as  registered  during  the  year  1899,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
vaccinated  was  617,113  (being  66*4  per  cent,  of  the  whole),  and 
the  number  registered  as  having  died  uiivaccinated  was  113,516 
(or  12*2  per  cent,  of    the  whole).    Of    the  remaining  198,560 
children,  5,379  (or  0*6  per  cent,  of  the  whole)  had  been  registered 
88  insusceptible  of  vaccination  :  4  as  having  contracted  small-pox ; 
16,605  (or  1*8  per  cent.)  as  having  their  vaccination  postponed  by 
medical  certificate;  and  33,573  (or  3*6  per  cent.)  in  respect  of 
whom    certificates    of    conscientious    objection    were    received ; 
leaving  142,999  (or  15*6  per  cent.)  as  "removed"  "not  to  be 
traced  '*  or  otherwise  unaccounted  for.    If  from  the  929,189  births 
returned  by  these  officers  deduction  be  first  made  of  the  deaths 
that  took  place  before  vaccination,  it  appears  that,  of  the  surviving 
815,673  children,  there  were  registered  at  the  time  of  the  return 
75"7  per  cent,  as  successfully  vaccinated :  0*7  per  cent,  as  either 
insusceptible  of  vaccination,  or  as  having  had  small-pox ;  2  per 
cent,  as  under  medical  certificate  of  postponement ;  and  4*1  per 
cent,  in  respect  of  whom  certificates  of  conscientious  objection  to 
vaccination  had  been  obtained ;  leaving  17*5  per  cent,  as  at  that 
time  still  unaccounted  for  as  regards  vaccination. 

The  proportion  of  cases  un-accounted  for  in  the  metropolitan 
retoms  for  1899  is  27*7  per  cent. ;  in  the  provincial  returns  15*4. 
Of  the  registered  births  of  the  twenty-eight  years,  1872-99 ;  the 


App.  A.  No  IJL  proportion  not    finally  accounted  for  in  regard  to  vaccination 

vaJcinati  n  (i^icluding  cascs  postponed)  in  each  year  respectively  has  been  as 
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In  1899,  the  proportion  of  cases  unaccounted  for,  after 
deduction  of  the  postponed  cases  in  the  Metropolis,  and  in  the 
rest  of  England,  was  26*0  and  13*6  per  cent,  respectively. 
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fiSH 

371 

_J 

la 

W 

' 

157 

«l) 

4B1 

'-■' 

Inspection  of  Fnblio  Vaooination. 

'List  (alpliabotiailly  arrangoil)  of  28r»  llNiONS  inspected  during  app.a^b.i. 

the  Year  JHOtl,  with  reference  lo  the  I'ROCBKDiNdM  under  the  intpcctioD of 

Vaccination  Acts,  IXCT  to  IW»,  and  an  Account  of  the  a^^Stio 

AWASDrt  certified  by  the  Board  as  i«iyable  to  th«  rcspootive  JiSStorZwoo. 
Public  Vaccinators  out  of  County  Funds. 


11  F 

I'MON.         1  Is    ^   x 

id  ™.h  Union.          „^„^^ 

Medl™l 

1    1 

i:  ..  ,F.    1    £  ^  .1 

ALlngdoD 
Alluina.  St. 


A-hhy-de-lii-^^oiU'l 
Ai.ht™-uinlPr.T.yii 


1^  10    1>    I  Mr.  Royle. 

!     fi    3    0    .  Dr.  I'leb-her. 

33  ]:i    U      Ur.  Roylc 


Bnnbon' 

.  1     s   1      r,     1 

Ill 

u    '     11 

Bam't    ..       .. 

:(  ^ 

1    1     H 

•  1   11    .      ^'1 

UV' 

U          V 

Bi»rrow-OD-So.ir 

- 

It       «    i 

3  1:1 

0        .1 

Bedwellty 

-  i      7            ti      ' 

n  14 

0    1    M 

Bcrkhamiiau-rnl 

3  U' 

0        n 

BiPCirter.. 

,7             B 

1113 

u       u 

l!i.1rfor.l 

J      «           3      . 

3  IS 

u        s 

•Thi»llrtdoe»no 

uSii'^i^-vii'r^? 

)'oar>l 

ami  ID 
report 

■ju   i   u 

Dr,  Johncl-ino. 

W    i    D 

„     D.iiT:.W.iir 

m   6   » 

„    Whpnton. 

1.1  IB    0 

.    Uaohy. 

■H  11     II 

Mr.  Iloylu 

3.1    7    0 

leie  0 

Ur.Hoyta. 

47  1.1    0 

Dr.  Flelcher. 

41)    u    0 

Ur.  Royle. 

- 

Dr.D»rroM«lr 

«U    1    0 

„    Wheatos. 

«lil    0 

.    Uivarf. 

in    3    0 

„    Flolchor. 

10    2    0 

Mr.  Hoyl- 

17    8    0 

Do. 

met  lUSeri  from  the  corre 

R«rDBN8    l«». 

Tottl^ 

— 

i 

1 
1 

1 

1 
1 

1 

1 

1 

1. 

1 

i'-i 

CeitlBcatai  of 
Primsry 

VBOClDatlOB 

durlnssK-liol 

,.,  j  ,-. 

t-LIST. 

,i 

SI   i 

:,  ;;.,;! 

fl           22 
2»           37 

11 

m       Kt7 

SM23 

■1     ^1  ^i  «,    «« 

2,1 4»       1^1 

^^yr  Tidal  :. 
PonlyprlM        .,       .. 

1 

! 

8      271  .      4C 

ai    W3    iM 
ifi    'i^    'i2 

222    4JriM  '    448 

1              1 
IT!  1    IC'B         1,4W 

1  '11'  M 

2.7SH        ira         Kll^-WB 

1 
1 

HRRtONRTII. 

FciniSiuii ': 

m          378 

2-.'      11          ;     iri         Its 
1    ■           1     UP      1"        m     liM        m 

1.SIS 

MONIIJOMBIIT, 

KowtowDandLl-jnidlnn 

Ml 

a 

i 

■  1 

SI 

IB 

si 

*f:^ 

1.1  «i 

31l> 

UlSH 

B 

i 

fi-3 

1.4«i 

1;<11 

PEMBItOKK, 

IS'"::  ;: 

WIS 
8S8 

1 

1    1 

ml    11 

IS,  ■■» 

,,; 

'       1 

'SI  1     ^2 

7T       l«<          38 

1 

8'4           71-4          8R7 

im       1330          1 

n '  aiii      4B        «7 

9-2    1     1,'W  '     IpCW 

RADNOR. 

1 

! 

11        21  ■       4  1         |ffl 

iT'  ■«     Tl     iiT 

in;n 

im 
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No.  2. 
Inspection  of  Public  Vaccination. 

List  (alphabetically  arranged)  of  285  Unions  inspected  during    app.a.No.i 
the  Year  VMK\  with  reference  to  the  PROCEEDINGS  under  the  inipecUonof 
Vaccination  Acts,  1S(w  to  l<Si)8,  and  an  Account  of  the  i^lwSSuto 
Awards  certified  by  the  Boartl  as  payable  to  the  respective   SiiRtorZiSoo. 

PuBUC  Vaccinators  out  of  County  Funds. 


union. 


Abcrueron 

Al)ertrftvcnny  .. 

Al>eryHtwith    .. 

A)»inf?<lon 

AlVmiw,  St. 

Alvorntokc 

Andover 

AnpleHcy 

Asfiph,  St. 

ABhl)ourno 

AHhby-4le-lA-}Coiu*li 

Artliton-iinder-Lyiu' 

Auckliind 

Axminstor 

Bakewell 

Banbury 

Barnot    . . 

Barnstiiple 

Barrow-on  -Soiir 

Barton-uiK)n-Irwt'll 

Bedwellty 

Berkhami)Bt4:ad 

Bii'cst-er . . 

Hidefonl 

*  This  list  docs  not 


oa 

"So 
!  S'c 

I   o-«- 


2 
3 
4 

6 
1 
5 
4 
5 


^1 

d  a 

'Is 


Rantire  of  Awards 
in  each  Union. 


Minimnra. 


Maximum. 


Total  Sum 

awarded 

in  each 

Union. 


11 
0 
7 
7 
3 
7 
G 


I 

3 

4 

3 

2 

1 

4 
*> 

4 
4 


6 

'^ 

11 

4 

i» 

H 

11 

7 

8 

r> 

6 

4 

r> 

5 

li 

0 
3 
5 
3 


£    it.  <L 

4  11  0 

4  4  0 
3  7  0 
1  19  0 

1    14  0 

«.l    3  0 

7  17  0 

1  14  0 

5  10  0 
•J  5  0 
5  1")  0 

0  l«  0 

3  14  0 

1  14  0 
3  3  0 
0  If)  0 

3  1")  0 

13  14  0 

3  12  0 

0  12  0 

3  15  0 


i:   a.  <l 

31    2  0 

10  10  0 
4  13  0 

3  3  0 

8  0  0 

9  4  0 
1.')  14  0 

8  0  0 
13  10  0 

13  8  0 
28  10  0 

4  IH  0 

14  0  0 

11  9  0 
14  14  0 

9  3  0 

21    0  0 

fo  15  0 

8    3  0 

0  14  0 

5  17  0 


£ 
0 

49 

31 

12 

5 

33 

17 

18 

46 

20 

40 

30 

143 

24 


13  0 

1  0 
12  0 

10  0 

2  0 
12  0 

7  0 

7  0 

19  0 

3  0 

5  0 

6  0 
16  0 

11  0 


3C    7  0 

18  16  0 

47  13  0 

40    9  0 

60    1  0 

145  10  0 

18    3  0 

16  2  0 

17  8  0 


Medioal 
In!ti)ector. 


Dr.  Mivart. 
Do. 
Do. 
'Sir.  Iloylo, 
Dr.  Fletcher. 
Mr.  Roylc. 

Do. 
Dr.  Wheat  on. 

Do. 
Dr.  .TohnKtone. 
„    DurruMair. 
„    Wheaton. 
„    Manby. 
Mr.  Royle 

Dr,  JohnRtone. 
Mr.  Boyle. 
Dr.  Fletcher. 
Mr.  Royle. 
Dr.  Darra  Mair. 

„    Wheaton. 

,.    Mivart. 

„    Fletcher. 
Mr.  Royle 
Do. 


inohulft  Oldham  Union,  and  in  this  respect  differe  from  the  corre- 


sponding list  in  the  Local  Uovoriiment  hoard  s  report,  1900-1901. 
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APP.  A,  Na  2. 

Inspection  uf 
Vaoelnation, 
ftnd  Awards  to 
PabUo  Vac- 
einators,  1900. 


UNION. 


O  fl 

II 


I 


o 


1 


p<k4 


Billerioay 
Billeedon 

Birmingham  (LJL) 
Bishop  Stortf  ord 
Blaby     .. 
Blofield  .. 
Bolton    .. 
Brodfleld 
Bradford  (Yorks) 
Bralntree 
Bramley 
Brentford 
Bristol    .. 
Bromsgrove    .. 
Bromyard 
Buntingford    .. 


Oaistor  .. 
Cambridge 
Cardiff   .. 
Cardigan 
Catherington  .. 
Cazton  and  Arrington 
Chapel-en>Ie-Frith . 
Ohehnsford     .. 
Cheltenham    .. 
Chepstow 

Chester 

Chesterton 
Chichester 
Chipping  Norton     . 

Chorley 

Chorlton 
Church  Stretton 
Oleobnry  Mortimer . 
Olnn       ••       ••       • 


4 
3 
1 
7 
3 
3 
U 
5 
10 
7 
6 
8 
8 
5 
3 
2 

8 
1 
9 
3 
1 
4 
3 
9 
3 
6 
3 
7 
1 
4 
5 
12 
4 
2 
4 


6 
4 
8 
8 
2 
3 


3 
1 
6 
3 
1 
4 
2 
9 
3 
5 
3 
6 
I 
2 
4 
9 
3 
2 
4 


Range  of  Awards 
in  each  Union. 


Minimum. 


£  «.  d. 

1  10    0 


1    5    0 


8    7  0 

2    0  0 

1  10  0 

2  10 

5  5  0 
8  17  0 

6  9  0 
16  0 

3  8  0 


3    4  0 

1  2  0 
6    2  0 

2  5  0 
13  16  0 

1  12  0 
111  0 
16  0 
16  0 
5  19  0 

2  11  0 
8  8  0 
2U  0 

1  U  0 

2  10  0 
018  0 


Maximum. 


Total  Sum 

awarded 

in  each 

Union. 


£  «.  d. 
3  14   0 


7  15   0 


40  17  0 

5    9  0 

30    8  0 

7    6  0 

21  14  0 

36    7  0 

29  15  0 

18   5  0 

9    2  0 


4  19  0 

68  12  0 

6  11  0 

7  16  0 

17  16  0 
1113  0 
15  3  0 
10  9  0 
63  6  0 
10  14  0 

3    10 

18  15  0 
36  16  0 

2  17  0 

3  13  0 
3  10  0 


£  t.  d. 

8  10  0 

6    0  0 

161    7  0 

19  16  0 

1    9  0 

8    1  0 

167    9  0 

15  16 

91    1 

24    4 

54    0  0 

184  14  0 

105  12  0 

19  10  0 

19    2  0 


0 
0 
0 


12    4  0 

35  14  0 

117  18  0 

18  19  0 

4  17  0 
23    9  0 

31  11  0 
43  19  0 

19  6  0 

32  0  0 
58  2  0 
48  18  0 
10  17  0 

5  12  0 
46    4  0 

137  18  0 

6  9  0 
6  3  0 
8    2  0 


Medical 
Inspector. 


Dr.  Fletcher. 

^   Darra  Malr. 

H   Deane 

Sweeting 
M    Fletcher. 


H 


Darra  Mair. 

H    Copeman. 

„    Wheat  on. 

Mr.  Boyle. 

Dr.  Johnstone. 

„    Fletchei; 

Johnstone. 

Fletcher. 

Deane 

Sweeting. 
Johnstone. 


n 


•I 


Beece. 
Fletcher. 


Dr.  Darra  Mair. 

„   Copeman 

„    Deane 

Sweeting, 
n   Mlvart. 

Mr.  Boyle. 

Dr.  Copeman. 

H   Johnstone. 

„    Fletcher. 

„    Mivart. 

Do. 

Dr.  Wheaton. 

H    Copeman. 

„   Thomson. 

Mr.  Boyle. 

Dr.  Wheaton. 

Do. 

Dr.  Beece. 

Da 

Do. 
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1 

OP 

•^1 

Range  of  Award* 

Total  Sum 

UNION. 

No.  of  Vacclnati 
tricts  in  the  U 

No.   of  Public 
nators  recom  xi 
for  Award. 

in  each  Union. 

awarded 
in  each 
Union. 

Medical 
Inspector. 

Minimum. 

£  «. 

d. 

£     $. 

d. 

£   ff.  d. 

Colchester 

1 

1 

— 

19  19    0 

Dr.  Fletcher. 

Crediton 

11 

8 

1  11 

0 

7  16 

0 

31  11    0 

Mr.  Boyle.     • 

Onckfleld 

6 

5 

1    3 

0 

9  12 

0 

25    8    0 

Dr.  Thomson. 

Darlington 

5 

4 

S    6 

0 

26  13 

0 

M    5    0 

Dr.  Manby 

D:iventry 

6 

3 

1    6 

0 

5    5 

0 

8    1    0 

„    Darr.**  Mair. 

Devon  port 

i    ^ 

- 

— 

— 

«« 

1^.  Royle. 

Dore       

3 

2 

4  18 

0 

5    1 

0 

9  19    0 

Dr.  Reece. 

Droitwich        ..        •• 

6 

5 

0  17 

0 

13  17 

0 

38    8    0 

„   Johnstone. 

Droxford         ..        •• 

' 

3 

3  13 

0 

7    8 

0 

17  10    0 

Mr.  Royle. 

Dudley 

1      « 

8 

3  18 

0 

53  12 

0 

186    0    0 

Dr.  Johnstone. 

Dunmow 

1 
6 

5 

1  19 

0 

5  12 

0 

17  10    0 

■    „    Fletcher. 

Durham 

5 

3 

15  17 

0 

34    7 

0 

79  16    0 

„    Manby. 

Easintfton 

6 

4 

7    9 

0 

47  16 

0 

96  15    0 

Dr.  Manby. 

Eatingwold     . . 

'      5 

3 

3  12 

0 

5  19 

0 

13    4    0 

M    Buchanan. 

KaHthampstond 

4 

— 

— 

— 

— 

Mr.  Royle. 

EiiHt  Preston   .. 

3 

3 

6  13 

0 

17    5 

0 

30  15    0 

Dr.  Thomson. 

Eaftt  Stonehouse 

1 

1 

— 

— 

11    2    0 

Mr.  Royle. 

EUenmere 

6 

5 

1  14 

0 

S    1 

0 

1112    0 

Dr.  Reece. 

Ely         

6 

3 

3  13 

0 

14  10 

0 

22    7    0 

n   Copeman. 

Epping 

8 

6 

I    7 

0 

10    3 

0 

30  17    0 

„    Fletcher. 

Evesham 

6 

3 

7    9 

0 

17    7 

0 

24  10    0 

„    Johnstone. 

Exeter 

1 

M-« 

■^ 

^■^ 

"^ 

.,    Deane 

Sweeting. 

Faith,  St. 

5 

6 

2    9 

0 

6  14 

0 

21    9    0 

Dr.  Copeman. 

Farcham 

4 

3 

4  12 

0 

17    1 

0 

33  11    0 

Mr.  Royle. 

Faringdon 

4 

3 

3  11 

0 

7    6 

0 

15    9    0 

Do. 

Flegg.  Bast  and  West 

!     4 

2 

1    8 

0 

10    7 

0 

11  15    0 

Dr.  Copeman. 

Forden  

4 

2 

6  10 

0 

8  19 

0 

15    9    0 

n    Wheaton. 

Forehoe 

6 

4 

0  17 

0 

13    6 

0 

1 

21  15    0 

„   Copeman. 

Fulham 

Fylde.The 

3 

6 

1 

2 
4 

04    1 
2  16 

0 

0 

104    4 
16    1 

0 
0 

168    5    0    1 
38    4    0 

.,   Deane 

Sweeting, 
Do. 

A  PP.  A,  No.  2. 

Inspection  of 
Vaccination, 
and  Awards  to 
Public  Vac- 
cinators. 1960. 
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APP.  A,  No.  2. 

1 

•^rk 

■ 

Inspection  of 
Vaciination, 
and  Awards  to 
Pablic  Vao- 
olnators,  1900. 

UNION. 

No.  o(  Vaccination  Dl 
trictM  in  the  Union. 

No.  of  Public   Vac< 
naton*  recommends 
for  Award. 

Range  of  Awards 
in  each  Union. 

1 
Total  Sum 

awarded 

in  each 

Union. 

£   «.  tl. 

Medical 
Inniiector. 

Minimum. 

1 

1  Maximum. 

£   *.  d. 

1 

£  *.  a. 

Gainsborousrh.. 

9 

6 

0  15    0 

4  14    0 

14  18    0 

Dr.  Darra  Hair. 

Oarstang 

3 

2 

4  16    0 

7    9    0 

12    5    0 

„    Wheaton. 

Gateshead 

5 

4 

25    3    0 

94    0    0 

175    0    0 

„    Manby. 

George's,  St 

QileM,  Strand  St.  Geo., 

Bloomsbury.   " 
Glanford  Brigg 

1 
10 

3 
1 

9 

6    7    0 
0  10    0 

44  16    0 
9  lU    0 

88    7    0 
ir»    3    0 
.'M    7    0 

„    Deane 

Sweet  in  jr. 
Do. 

Dr.  Darra  Miiir. 

Glossop 

1 

— 

— 

— 

— 

„    Johnstone. 

Gloucester 

2 

2 

212    0 

10    5    0 

12  17    0 

„    Mivan. 

Greenwich 
Guisborough  .. 

2 

2 
3 

49    7    0 
8    1    0 

83    6    0 
25    9    0 

132  13    0 
46  12    0 

„    Deano 

Sweeting. 
..    Uiichanan. 

Halifax 

10 

3 

5    5    0 

14    5    0 

26    6    0 

Dr.  Johnxtcine. 

Halstead 

6 

a 

1  18   0 

9    2    0 

25  18    0 

„    Fletcher. 

Hammersmith 
Hampetead 

4 
1 

2 
1 

7    3    0 

88  13    0 

95  16    0 
33  14    0 

„    Deane 

Sweeting. 
Do. 

Hartlepool 

3 

1 

— 

39    3    0 

Dr.  Manby. 

Hastings 

2 

2 

8    4    0 

34    9    0 

42  13    0 

..    Thomson. 

Hatfield 

3 

3 

1  17    0 

6  19    0 

11  16    0 

„    Fletcher. 

Havant 

4 

4 

2    6    0 

6    C    0 

17    0    0 

Mr.  Royle. 

Haverfordwest 

4 

3 

9    8    0 

15  19    0 

38  14    0 

Dr.  Mivart 

Hawarden 

3 

3 

0    9    0 

12    9    0 

33  19    0 

„    Wheaton. 

Hayfleld 

1 

1 

— 

— 

16  12    0 

.,   Johnntone. 

Helmsley        .% 

3 

1 

— 

— 

2  12    0 

„    Buchanan. 

Hemel  Hempstead  .. 

' 

3 

2  17    0 

5  12   0 

12  hi    0 

„    Fletcher. 

Henley 

6 

3 

2  18    O' 

4    6    0 

10  12    0 

„    Bulslrode. 

Henstead 

5 

4 

1  10    0 

3  19    0 

10  18    0 

M    Copeman. 

Hereford                  .  • 

4 

3 

8    1    0 

89  10    0 

59    9    0 

„    Reece. 

Hertford 

5 

3 

3  10    0 

16  12    0 

23  ir>   0 

„    Fletcher. 

Hinckley 

4 

2 

1  15    0 

1  16    0 

3  11    0 

M    Darra  Malr. 

Hitchin 

0 

5 

5    6    0 

13  13    0 

42    8    0 

„    Fletcher. 

Holbeck 

1 

— 

— 

„   Johnstone. 

Holbom 

Holsworthy    .. 

6 
5 

3 
3 

0    4    0 
8  11    0 

21    4    0 
10    0    0 

42    4    0 
17    6    0 

„    Deane 

Sweeting 
Mr.  Royle. 

Holyhead 

3 

1 

— 

— 

11  14    0 

Dr.  Wheaton. 

Holywell 

4 

3 

17  IS   0 

22    4    0 

57  16    0 

Do. 

y 
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UNION. 


i. 


2  p 

55 


Bange  of  Awards 
in  each  Union. 


Minimum. 


Maximum. 


Total  Sum 

awarded 

in  each 

Union. 


Medical 
In8i>eotor. 


▲PP.  A.  No.  S. 

InRpection  of 
Vaccination, 
and  Awards  to 
PubUc  Vac- 
cinatore,  1900. 


Honiton 

Homcasfle 

Horsham  . . 

Houghton  -  le  -  Spring 

Hungerford     and 

Bamsbury. 
Hunslet . .       .  •       .  • 


Hursley 


Keighley 
Kensington 
Kidderminster 
Kingsbridge    .. 
Kingsolere 
King's  Norton.. 
Kington 

Kirkby  Moorside 
Knaresborongh 
Elnlghton        .. 


Lampeter       •  • 
Ledbury 

Leeds 

Leigh 

Leominster 

Lewes 

Lexden  and  Winstree 

Lincoln 

Linton 

Liverpool 
Llanfyllin 
Llanrwst 
Loughborough 

Louth 

Ludlow 

Lutterworth   .  • 

8962 


IS 

6 

7 

6 

7 

7 

3 

3 

5 

3 

4 

4 

1 

1 

5 

3 

3 

3 

6 

5 

7 

5 

3 

3 

7 

3 

5 

4 

1 

1 

3 

1 

6 

4 

2 

2 

4 

3 

7 

7 

4 

3 

3 

2 

6 

5 

10 

7 

12 

9 

3 

2 

3 

3 

5 

4 

3 

3 

4 

4 

11 

6 

5 

6 

6 

3 

£  «.  d. 

10  0 

3  10  0 

1    9  0 

8  14  0 

1  16  0 

3  15  0 


0  19  0 

30    2  0 

3    5  0 

2    2  0 

2  18  0 

6    6  0 

0  19  0 


2  11  0 

7  1  0 
9    7  0 

1  0  0 
13    5  0 

8  11  0 

0  5  0 

2  15  0 

1  18  0 
7    6  0 

33    6  0 

6    7  0 

4    9  0 

2  5  0 
0  6  0 
2  6  0 
0  18  0 


£  «.  d. 

9  14  0 

8  1  0 
15    7  0 

9  14  0 
5  16  0 

66    0  0 


5    2  0 

67    6  0 

27  10  0 

8    6  0 

7  2  0 
24  18  0 

8  14  0 


7  12  0 

7  4  0 
11  5  0 
39  11  0 
39  18  0 
20    I  0 

3  11  0 

9  13  0 

27    0  0 

10  15  0 

77    5  0 

10  13  0 

8  17  0 

3  16  0 

10  14  0 

11  13  0 

4  7  0 


£  «.  d. 

29  17  0 

33  11  0 
32  16  0 

27  18  0 
11  10  0 
92    4  0 

5    9  0 

9  17  0 

156    8  0 

60  18  0 

23  16  0 

13  10  0 
41  11  0 
16    3  0 

4  16  0 

2  19  0 

16  10  0 

14  6  0 

30  9  0 
144  13  0 

66  13  0 

28  12  0 
8  16  0 

34  10  0 
68  14  0 
18    1  0 

160    1  0 

36  14  0 

20    3  0 

13    3  0 

35  4  0 
22  15  0 

8    5  0 


Mr.  Boyle. 
Dr.  Darra  Mair. 

H    Thomson. 

„   Manby. 
Mr.  Boyle. 
Dr.  Johnstone. 
Mr.  Boyle. 

Dr.  Johnstone. 

M   Deane 

Sweeting. 
„   Johnstone. 

Mr.  Boyle. 

Do. 

Dr.  Johnstone. 

H    Beece. 

„   Buchanan. 

„   Johnstone. 

M    Mivart 

Dr.  Mivart. 

„   Beece. 

„   Deane 

Sweeting. 
,«    Wheaton. 

Thomson. 
Fletcher. 
Darra  Mair. 
Copeman. 
Wheaton. 
Do. 
Do. 
Dr.  Darra  Mair. 

Do. 
Dr.  Beece. 
M   Darra  Mair. 

D 


n 


If 


n 


•» 
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▲PP.  A,  No.  X. 

• 

•^•s 

1 

Intpeotion  oC 

VaooinatioD» 

and  A^rdito 

PabUo  Vao- 

oiiiatori.1900..                UNION. 

No.  of  Vaccination  D 
tricts  in  the  Union 

No.   of  Public   Vac 
natora  recommend 
for  AvTard. 

Bange  of  Awards 
in  each  Union. 

Total  Rum 

awarded 

in  each 

Union. 

1 

Medical 

Inspector. 

1  Minimum. 

i 

1 

Maximum. 

1 
1 
1 

1 

£   s.  d. 

£   M. 

J. 

£  i.  d. 

1 
1 

r 

Machynlleth  .. 

4 

2 

5  13    0 

6    1 

0 

11  14    0 

Dr.  Wheaton. 

Maidenhead   .. 

4 

4 

0  13    0 

14    3 

0 

29  15    0 

Mr.  Boyle. 

Maldon 

8 

4 

2  16    0 

7  19 

0 

17  16    0 

Dr.  Fletcher. 

Malton 

6 

4 

3  12    0 

11    2 

0 

28  10    0 

M    Buchanan. 

Manchester 

3 

3 

17    9    0 

44    9 

o"" 

94    7    0 

„    Wheaton. 

Market  Bosworth    . . 

6 

6 

1    0    0 

4    3 

0 

13    5    0 

„    Darra  Mair. 

Market    Harborough 

6 

2 

0    6    0 

1  15 

0 

2    1    0 

Do. 

Martley 

7 

6 

0  10    0 

7    7 

0 

2.-.  11    0 

Dr.  John.stone. 

Melton  Mowbray     . . 

7 

4 

1    4    0 

4    4 

0 

11  18    0 

„    Darra  Mair. 

Middlesbrough 

7 

4 

12    9    0 

172  11 

0 

295    0    0 

„    Buchanan. 

Midhurst 

4 

4     . 

3  13    0 

fi    4 

0 

20    2    0 

„    Thomson. 

Monmouth 

6 

6 

2    8    0 

15    0 

0 

41  12    0 

„    Mivart. 

Narberth 

4 

4 

7    4    0 

11    3 

0 

35  16    0 

.  Dr.  Mivart. 

Newbury 

3 

2 

3    6    0 

4  IJ 

0 

H    5    0 

Mr.  Uoylo.- 

NewcaMtle-upon- 

Tyne. 
Newent 

4 

4 

3 
3 

5117    0 
4    4    0 

70  18 
5  10 

0 
0 

181  6  0  : 

14    4    0 

Dr.  Deane 

Sweeting. 
„    Mivart. 

Newmarket    . . 

8 

6 

2    6    0 

26    4 

0 

64  10    0 

1 

„'  Copeman. 

Newport  (Mon.) 

12 

10 

0    8    0 

63    9 

0 

210  18    0    . 

1 

„    Mivart. 

Newport  Pagnell 

10 

7 

0  14    0 

9    9 

0 

27  10    0    . 

„    Fletcher. 

Newton  Abbot 

13 

13 

1  19    0 

20  14 

0 

91  17    0 

Mr.  Boyle. 

Newtown  and  Llan- 
idloes. 
North  Bierley.. 

4 
13 

1 
7 

4    I    0 

21    0 

0 

5    9    0- 
9")    6    0 

Dr.  VVhoaton. 
„    Johnstone. 

North  Witohford 

4 

3 

8  14    0 

11    1 

0 

29  2  0  : 

„    Copeman. 

Okuhimpton  .. 

6 

6 

1    :"    0 

7    9 

0 

23    3    0 

Mr.  Boyle. 

Olave.St 

Ongar 

3 
4 

3 
4 

31  12    0 
1'    4    0 

40    7 
4    4 

0 
0 

107    6    0 
13    8    0 

Dr.  Deane 

Sweeting 
„    Fletcher. 

Oniett 

5 

4 

1    5    0 

7  11 

0 

17    5    0 

Do. 

Oswestry 

5 

4 

4    1    U 

21  11 

0 

45    8    0 

Dr.  Beece. 

Ou«vbum,  Great 

4 

4 

3  18    0 

f)  10 

0 

15    3    0    1 

1 

„    Johnstone. 

Paddington     . . 
Faiteley  Bridge 

1 
2 

1 
I 

— 

— 

100  19    0 
15  14    0    i 

Dr.  Deane 

Sweeting 
„   Johnston*. 

BanE«  of  Airordi 
in  «anh  Unton. 


j  Total  nam 


Medloal 
InHpector, 


Ullllmnin.  *«^''B'^"1 


Penbon 

PeUnfleld 

Petworth 

FickeHDit 

PlymonfhlL-A.) 

Plymptonm.  Unry  .. 

I'ontypoDl 

ParUmonth 


IlMd<II(.. 

Rophfori 
Botnford 
Ramuy . , 


O&ffnni  WaMea 

Hnltord   .. 

Saviour,  Bl 
Scuboroufli 
S«4b«nb 


a  10  D  I    e  a  0 
1  B  0  I     Me  0 


I    33  le   0   j  Dr.  Ulvart 
27    U    0    I    „    JohmtoiM. 


B  IS    0 
3.1  IK    0    : 


»  11    0 
U    3    0 


I  110  e  0 
ins  11  0 


an  0 

IS  II    0 


48  U    0 

IN  10    0 

Do. 

S3  1G    0 

»U    0 

Do. 

_ 

11    8    0 

Mr.B07le. 

- 

S    T    0 

Dr.  Mlv»rt. 

6  IS    0 

»    S    0 

31    1    D 

96    •    0 

.   Wboilon. 

■  a  0 

SIT    0 

„   Fletcher. 

18  14    0 

MOD 

Do. 

- 

- 

Mr.Horle. 

- 

Dr.Reece. 

7  11   0 

14   t   D 

,   yietcher. 

18    S    < 
,    38  1)    ( 


.4  1»    0        IT    8    0 


SweetiDB. 
Ur.  Rojle. 

Dr.  Dam  Malr. 


81    I  ( 

a  6  t 
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APi  A«No.8. 

Inspection  of 
Vaccination, 
and  Awards  to 
PabUo  Vao- 
oinator8,'1900. 


J. 

O.P 

•§1 

Range  of  Awards 

Total  Sum 

- 

UNio: 

N. 

No.  of  Vaccinati< 
tricts  in  the  U 

No.  of  Public 
nators  recomo 
for  Award. 

in  each  Union. 

awarded 
in  each 
Union. 

Medical 
Inspector. 

Minimum. 

Maximum. 

£  «. 

d. 

£  «. 

d. 

£  «. 

d. 

Rettle     .. 

.•       .. 

7 

2 

0   9 

0 

1  16 

0 

2    5 

0 

Dr.  Johnstone. 

Sheffield 

Shipston-on-Stoor  .. 

8 
6 

8 
6 

8  11 
113 

0 
0 

48  19 
512 

0 
0 

178   0 
21    6 

0 
0 

„   Deane 

Sweeting. 
„   Johnstone. 

Shoreditch 
Skipton  .. 

• .        . . 

3 

8 

3 
2 

21    9 
4    6 

0 
0 

39    0 
4  10 

0 
0 

92   4 
8  15 

0 
0 

„    Deane 

Sweeting. 
„   Johnstone. 

Smallburgh 

. .       . . 

4 

3 

6   6 

0 

10  19 

0 

24  16 

0 

„   Oopeman. 

Southampton  (L..\.).. 

2 

2 

19  10 

0 

66    0 

0 

76  10 

0 

Mr.  Boyle. 

South  Moiton 

.  •       .  • 

9 

8 

1    0 

0 

6  10 

0 

27    2 

0 

Do. 

South  Shieldi 

' « •        • . 

6 

6 

10    9 

0 

37    6 

0 

141  14 

0 

Dr.  Manby. 

South  Stoneham 

6 

5 

7  17 

0 

20    8 

0 

64    4 

0 

Mr.  Boyle. 

Spilsby  .. 

. .        •  • 

7 

5 

3  10 

0 

7  18 

0 

29  10 

0 

Dr.  Darra  Mair. 

Stepney.. 
Steyning 

1 
6 

1 
5 

2    6 

0 

17    8 

0 

44  13 
39    8 

0 
0 

„    Deane 

Sweeting. 
„   Thomson. 

Stockbridge 

• .        •  • 

2 

2 

6    3 

0 

6   4 

0 

12    7 

0 

Mr.  Boyle. 

fitockton 

• «        •  • 

3 

2 

8  19 

0 

32  17 

0 

41  16 

0 

Dr.  Manby. 

Stokesley 

. .        • . 

4 

4 

216 

0 

7  14 

0 

23    2 

0 

„    Buchanan 

Stourbridge 

•  ■        .  • 

7 

S 

412 

0 

38    8 

0 

48    7 

0 

„   Johnstone. 

Strand    .. 
Sunderland 

••       •• 

1 
6 

1 
5 

13    9 

0 

28    9 

0 

6  14 
111  16 

0 
0 

„   Deane 

Sweeting. 
„    Manby. 

Tarvin   .. 

.  •        .  • 

4 

4 

0   7 

0 

17    6 

0 

30  10 

0 

Dr.  Wheaton. 

Tavistock 

.  •        . . 

8 

6 

2  11 

0 

11  10 

0 

37    0 

0 

Mr.  Boyle. 

Teesdale 

••        .  • 

6 

5 

1  IS 

0 

.4    4 

0 

13  15 

0 

Dr.  Manby. 

Tenbury 

*•        . 

2 

1 

— 

— 

5  14 

0 

„   Johnstone. 

Tendring 

•  •        • . 

12 

6 

4    1 

0 

20  17 

0 

66  10 

0 

„    Fletcher. 

Tewkesbury 

.  *        .  • 

4 

1 

— 

— 

0  14 

0 

„    Mivart. 

Thakeham 

. .        .  • 

2 

1 

— 

— 

5  14 

0 

„    Thomson. 

Thomas,  St. 

• .        *  • 

15 

IS 

0  13 

0 

22    2 

0 

80    4 

0 

Mr.  Boyle. 

Tlcehurst 

•  •        .  • 

8 

6 

0  12 

0 

5    4 

0 

14    0 

0 

Dr  Thomson. 

Tiverton 

•  •         • 

12 

8 

0    8 

0 

6    6 

0 

24    8 

0 

Mr.  Boyle. 

Todmorden 

•  •        •  • 

3 

3 

1  16 

0 

11  15 

0 

23    8 

0 

Dr.  Johnstone. 

Torrington 

.  *        «> 

5 

4 

2  11 

0 

4    6 

0 

13    6 

0 

Mr.  Boyle. 

Totnes    .. 

•  •       %  • 

14 

4 

0  18 

0 

11    0 

0 

18    9 

0 

Do. 

Towecster 

.  •        •  • 

4 

1 

4 

1 

2    4 

0 

4    2 

0 

13    3 

0 

Dr  Darra  Mair. 

Toxteth  Park 
Tregaron 

*•        •• 
•  •        •• 

2 
2 

1 

1    ' 
1 

1 

21  16 
4  18 

0 

27    2 
10    0 

0 
0 

51  17 
14  18 

0 
0 

Deane 

Sweeting 
Mivart, 
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APP.  A,   No  S. 

UNION. 

No.  of  Vaccination  D! 
tricts  in  the  Union. 

No.  of  Public  Vac< 
nators  recommend 
for  Award. 

Range  of  Awards 
in  each  Union. 

Total  Sum 

awarded 

in  each 

Union. 

Medical 
Insijector. 

Inspection  of 
Vaccinatioo. 
and  Awards  to 
PubUo  Vac- 
cinators, 1900 

• 

Minimum. 

lifaximnm. 

^ 

* 

£  «.  d. 

£  i.  d. 

£  «.  d. 

Upton-on-Sevem     .. 

6 

5 

1    2   0 

14    8   0 

38  10   0 

Dr.  Johnstone. 

Wallingford    .. 

4 

4 

2   6   0 

7  12   0 

19   9   0 

Mr.  Boyle. 

Wantage 

6 

6 

2  11    0 

6  19    0 

20  13    0 

Do. 

Ware      

8 

7 

'060 

9    3    0 

26    5    0 

Dr.  Fletcher 

Varrington     .. 

S 

3 

312    0 

78  14    0 

104    5   0 

N   Wheaton. 

• 

Watford 

4 

4 

4    5    0 

15  17    0 

38  14    0 

M    Fletcher. 

Weardale 

6 

4 

0  12    0 

5    4    0 

14    6    0 

M    Manby. 

Welwyn 

1 

1 

— 

— 

2    9    0 

„   Fletcher. 

Weobley 

8 

2 

3  10    0 

8    6    0 

11  16    0 

M    Beeoe. 

West  bourne    .. 

S 

3 

19    0 

5    9    0 

10    3    0 

n   Thomson. 

Wegtbury-on-Severn 

6 

4 

0  10    0 

3  17    0 

10  11    0 

„   Mivart 

Weet  Derby    .. 

9 

6 

12  11    0 

48    8    0 

167  15    0 

„    Wheaton. 

West  Ham 

9 

8 

25  10    0 

76    3    0 

400  13    0 

„    Fletcher. 

WcstHampnett 

6 

5 

2  18    0 

7    3    0 

26    4    0 

„   Thomson. 

Westminster  .. 
Wetherby 

1 

6 

1 
4 

2  16    0 

10    1    0 

34    5    0 
25    9    0 

n    Deane 

Sweeting 
„   Johnstone 

Wharf cdale     . . 

4 

2 

6    3    0 

8    5    0 

14    8    0 

Do. 

Whitby 

4 

1 

— 

— 

10    4    0 

Dr.  Buchanan. 

Whitchurch  (Hants) 

3 

2 

1  12    0 

5    1    0 

613    0 

Mr.  Boyle. 

Whitechapel  .. 
Whittlesey      .. 

1 

2 

1 
1 

1  , 

— 

146  15    0 
5    4    0 

Dr.  Deane 

Sweeting. 
M   Oopemaa 

Wigan 

10 

5 

5    7    0 

41    2    0 

129  17    0 

..    Wheaton. 

Winchester,  New     . . 

4 

4 

3    2    0 

21    2    0 

37  13    0 

Mr.  Boyle. 

Windsor 

3 

2 

6  19    0 

16  18    0 

23  17    0 

Do. 

Witney 

4 

4 

4    3    0 

10  19    0 

33    3   0 

Do. 

Wokin^iam    .. 

5 

2 

1    3    0 

4    6    0 

5    9    0 

Do. 

Wolverhampton 

fi 

3 

28  18    0 

46  19    0 

107  10    0 

Dr.  Beece. 

Worcester 

1 

1 

— 

— 

10    9    0 

M   Johnstone. 

Wrexham 

6 

4 

11    7   0 

65  10    0 

146  11    0 

H   Wheaton 

Yarmouth,  Great     . . 

2 

2 

2119    0 

35  14    0 

57  13    0 

Dr.  Copemai 

Total  .. 

1,420 

1«024 

— 

— 

12;23212  0 
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National 
VaooiDe  Bsteb- 
liihment,  1900. 


No.  3. 
▲PF.A,No.a(     STATISTICS  07  THB  NATIONAL  YAOCINB  BBTABLISHMENT 

I.— Educational  Vaccination  Stations. 

In  order  to  provide  for  the  granting  of  those  special  certificates 
of  proficiency  in  vaccination  which  are  required  to  be  part  of 
the  medical  qualification  for  entering  into  contracts  for  the 
performance  of  public  vaccination,  or  for  acting  as  deputy  to  a 
contractor,  the  following  arrangements  are  made  :^^ 

(1.)  The  vaccination  stations  enumertited  in  the  subjoined  list 
are  open,  under  certain  specified  conditions,  for  the  purposes  of 
teaching  and  examination  ; 

(2.)  The  vaccinators  ofi^ciating  at  these  stations  are  authorised 
to  give  the  required  certificate  of  proficiency  in  vaccination  to 
persons  whom  they  have  sufi^ciently  instructed  therein  ;  and 

(3.)  The  vaccinators  whose  names  in  the  subjoined  list  are 
printed  in  italic  letters  are  also  authorised  to  give  such  certificates, 
after  satisfactory  examination,  to  persons  whom  they  have  not 
themselves  instructed. 


OitiM 

and  Towns 


Places  used  as 


Ed^tiSnal  '  Kducational  Vaccination 
Vaccination  Stations. 

Stations.     < 


Vaccinators  authorised 

to  give  Cortiflcates  of 

Protlciency  in  Vaccination. 


Dairs  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodic 

Courses  of 

Instruction  are 

given  (a). 


London  ...  ^ 


StThomas'sHospital } 

Westminster  > 

Hospital  I 

Tottenham  Court 
Chapel,  Tottenham 
Court  Road. 


St.  Mary's  Hospital  I 
Middlesex  Hospital  < 
St.George's  Hospital  I 

26,  Bessborough  Gar- 
dens, S.W. 


St.  Olave's  and  St. 
John's  Institute, 
Tooley  Street,  S.£. 


Eastern  Duipensary, 
Leman  Street. 

Ii4,    Euston    Road, 
N.W. 


Dr.  Albert  Ernest  Cope, 
20,  Bessborough  Gar- 
dens, S.W. 

Mr.  Jogeph  Loans 
98,  Tresslllian  Road, 
St.  John's,  S.E. 

Mr.     Edwin      Climson 
Greenwood, 
19,  St.  John's  Wood 
Park,  N.W. 

Dr.  Albert  Ernest  Cope, 
26,  Bessborough  Gar- 
dens, S.W. 

Mr.    Victor    Alexander 
Jaynes, 
157,  Jamaioa  Road, 
Bermondsey,  S.E. 

Mr.  Joseph  Loane 
i^e  above. 

Miss  Mary  Thome,  M.D., 
10,  Nottingham  Plaoe, 

W. 


Wed.,  11. 


Mon.,  Wed.,  1. 


(Tuesday,  11. 
Fridaji   3. 
Wed.,   3. 

Mon.,  Thors.,  8. 


Wed.,  3. 


Wed.,  11. 


Friday,  9. 


(a)  Candidates  for  the  Certificate  by  Examination  are  reoommended  to  oom- 
mnnicate  some  days  beforehand  with  the  Examiner  at  whose  station  they  propose 
to  attend 

Candidates  for  the  Certificate  after  Instruction  should  communicate  with  the 
autiiOfised  tcHcher  to  learn  the  d&tes  of  the  regular  courses  of  instructioc. 
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I.— Educational  Vaccination  Stations— oontimuKi. 


Citim 
and  Towns 

having 

Educational 

Vaccination 

Stationa. 


Places  used  as 
.  Educational  Vaccination 
!  Stations. 


Vaccinators  authorised 

to  give  Certiflcates  of 

Proficiency  in  Vaccination 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

al  Stations 
where  periodic 

Courses  of 
Instruction 
given  (a). 


Birming^ham 


Bristol 


Prioiy  Booms,  Upper 
Priory. 


St  Peter'ii  Hospital, 
Bristol. 


Cambridge..  University  of  Cam- 
bridge, East  Street, 
Cambridge. 


Cardiff 


Lieecis        ... 
Liverpool ... 


Ncwcastlo- 
<m-Tync. 

Salford 


Boath  Choroh  Insti- 
tute, Sun  Street, 
Roath. 


177,  Mulgrave  Street 


The  Dinpenwiry,  Xel- 
8on  Street. 


Southern  Hospital 
for  Women  and 
Children,  Man- 
chester 

Sheffield   ...  ,  250,     Brook      Hill, 

Sheffield. 


Aber(^n ...  |  The  Public  Dispen- 
sary. 

Dundee     ...     Royal  Infirmary     ... 


The  Western  Dispen- 
sary.Ponton  Street, 


Edinburgh  [ 


I 


The  New  Town  Dis- 
pensary. 


I>r.  Edmund  Robinson.,. 
213,  Bristol  Road, 
Edgbaston, 
Birmingham. 

Mr.  George  Shepley  Page^ 
78,  Old  Market  Street, 
Bristol. 

Mr.  Joseph  Lcane 
98,  Treesillian  Road, 
St.  John's,  S.E. 

Mr.     John     Llewellyn 
Trehame, 
92,  Newport  Road, 

Cardiff. 
(Vacant.) 

Mr.   Xathaniel   Edward 
RohertSy 
33,  Mulgrave  Street, 
Liverpool. 


Monday,  l.SO. 


Wed.,  11. 


Friday,  11. 


Tuesday,  11. 


Tuesday,  3. 


Dr.  Frank  Hawthorn  ...  |  Wednesday,  3. 
6,  Regent  Terrace, 
Newcastle  on  -Ty ne. 


Dr.  John  Scott 

249,  Upper  Brook 
Street,  Manchester. 


Friday,  2.15. 


Mr.  William  Skinner  ...  >  Tuesday,  3. 
250,  Brook  Hill, 

Sheffield.  \ 

Mr.       Robert       Gordon  •  Wed.,  2.30 
McKerron^ 

1,  Albyn  Place, 
Aberdeen. 
Dr.     Robert    Cochrane  i  Thursday,  2. 
Buist, 
166,  Nethergate, 

Dundee. 
Dr.  John  Brown  Buist^ 
I,  Clifton  Terrace, 

Edinburgh. 


Dr.  Francis  Cadell 
22,  Ainslie  Place, 

Edinburgh. 


Thursday,  3. 


Tuesday,  12. 


APP.  A,  Mo.  K 

National 
Vaccine  Estab- 
lishment, 1900. 


(</")  Candidates  for  the  Cfrtificate  by  Ejcanii nation  are  recommended  to  com- 
municate some  days  beforehand  with  the  Examiner  at  whose  station  they 
proiw>sc  to  attend. 

Candidates  for  the  Cert ijiratc  aft*  r  Instruction  should  com muniisate  with  the 
authorised  teacher  to  learn  the  dates  of  the  regular  courses  of  instruction. 


App.  A«  No.  1 

National 
Vaccine  E^b- 
lishment,  19C0. 
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1. — Educational  Vaccination  Stations— (^n^mt/<5d. 


Cities 
and  Towns 

having 
Educational 
Vaccination 

Stations. 


Places  used  as 

Educational  Vaccination 

Stations. 


Vaccinators  authorised 

to  give  Certificates  of 

Proficiency  in  Vaccination. 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodic 

Courses  of 

Instruction  are 

g^ven  (a). 


01a8gow...H 


Dublin 


The  Royal  rnfirmary 


The    Western   In- 
firmary. 


45,  Upper  Saokrille 
Street. 


Mr.  Robert  Home  Hen-     Monday  12 


derson^ 
19,  Elmbank  Plaoe, 
Glasgow. 
Mr.  John  WyUie  Niool, 
7,  Kersland  Terraoe, 
Olaegow. 


(Women). 
Thursday,  12. 

(Men). 
Monday,  12. 


/>r.«  Alexander    Nixon  '  Tues.,  Fri.,  10. 
Montgomery^ 
45,  Upper  Saokyille  ! 
Street,  Dublin. 


(a)  Candidates  for  the  Certificate  hy  ExaminaiUm  are  recommended  to  com- 
municate some  days  beforehand  with  the  Examiner  at  whose  station  they 
propose  to  attend. 

C^didates  for  the  Ctrrtijicaie  after  Tngtruction  should  communicate  with  t  e 
authorised  teacher  to  learn  the  dates  of  the  regular  courses  of  instruction. 


II.— Animal  Vaccine  Station. 

The  Animal  Vaccine  Station  is  at  95,  Lamb's  Conduit  Street, 
•where  Mr.  T.  S.  Stott  and  Dr.  Leslie  Thome  Thome  attend  for 
the  Vaccination  of  Children  on  Tuesdays  and  Thursdays  at 
10.30  a.m. 


III.— Distribution  op  Glycbrinated  Calf  Lymph,  1900. 

Number  of  applications  from  Public  Vaccinators  ...       50,512 

Supplies  sent  out : — 

Charged  capillary  tubes  444,221 


No.  4. 

Report  on  tho  Operations  of  the  Animal  Vaccine  Estab-  APP.Ajsrai 
LISHMBNT  at    Lamb's   Conduit  Street  during    the  year  ontb© 
1900-1901 ;  by  Mr.  Thomas  S.  Stott,  Director.  to^Animai 

*  ^accioo 

During  the  year  April  ]8t,  1900,  to  March  31st,  1901,  155  calves   f^^^f^^^y** 
were  vaccinated.    The  aggregate  weight  on  reception  at  Lamb's    Mr. stott! 
Conduit  Street  of  the  155  calves  was  43,964  lbs.     On  dismissal 
from  the  station  their  aggregate  weights  were  45,301  lbs.,  so  that 
during  retention  for  vaccination  purposes  they  gained  in  weight 
by  an  average  of  8*62  lbs. 

Of  the  above  calves,  142  were  vaccinated  direct  from  other 
calves*  and  13  were  vaccinated  from  calf  lymph  which  had  been 
stored.  As  usual,  vaccinations  performed  with  direct  lymph 
proved  more  successful  than  the  others.  Insertion^  to  the  number 
of  6,697  in  calf-to-calf  operations  produced  6,521  vesicles  ;  in  the 
13  cases  vaccinated  from  lymph  stored  in  tubes,  513  insertions 
produced  440  vesicles,  giving  rates  of  insertion  respectively  •  of 
97-37  and  8577  per  cent. 

No  material  difference  in  the  results  of  calf-to-calf  vaccinations 
was  observed,  whether  the  lymph  used  was  from  calves  vaccinated 
96  hours,  or  from  calves  vaccinated  120  hours  previously  ;  in 
either  case  the  rate  of  insertion  was  practically  97  per  cent. 

Primary  Vaccinations, — During  the  year  1900  to  1901  there 
were  performed  1,892  primary  vaccinations,  five  separate  insertions 
of  lymph  being  made  in  each  instance.  Of  the  persons  thus 
vaccinated  934  were  males  and  958  were  females.  All  but  13  of 
the  primary  vaccinations  succeeded  at  the  first  attempt.  There 
were  374  primary  vaccinations  from  calf-to-arm.  Of  these  persons 
primarily  vaccinated  by  the  several  staff  operators  three  failed  to 
return  for  inspection.  Of  the  371  remaining,  347  on  examination 
were  found  to  have  taken  in  five  places,  19  in  four,  3  in  three,  1 
in  two  places,  and  1  failed  on  the  first  attempt.  The  insertion 
success  rate,  therefore,  was  98*22  per  cent.  The  remaining 
primary  vaccinations  were  performed  with  glycerinated  calf 
lymph. 

Revaccinations. — These  numbered  1,121,  of  which  902  were 
performed  from  calf-to-arm,  of  which  cases  seven  failed  to  return 
for  inspection.  Of  the  remaining  895  cases,  805  on  inspection 
were  successful  in  five  places,  44  in  four,  13  in  three,  13  in  two, 
JO  in  one,  and  10  failed,  giving  an  insertion  success  rate  of  95*55 
per  cent.  The  remaining  219  revaccinations  were  performed 
with  glycerinated  calf  lymph. 

There  were  11  cases  brought  back  after  inspection  on  account 
of  some  abnormal  course  of  their  vaccination.  In  the  majority  of 
these  the  abnormality  consisted  of  "sore  arm,"  in  most  instances 
caused  by  domestic  maltreatment. 

Having  regard  to  the  falling  off  in  numbers  of  the  primary 
vaccinations,  1,892  during  1900-1901,  as  against  2,615  in  1899- 
1900,  I  attribute  this,  in  part,  to  the  domiciliary  vaccinations 
performed  by  the  public  vaccinators,  but  in  a  much  greater  degree 
to  the  fact  that,  in  many  instances,  for  some  reason  at  present 
unexplained,  the  notification  of  vaccination  being  performed  at 
the  Animal  Vaccine  Establishment  has  been  omitted  from  the 
vaccination  papers  supplied  to  the  public  by  the  Registrars. 
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APP.A.No.f^ 

OperatkMM 
of  the 

aiToerinated 
Oalf  Lymph 
KqtabliihmeDt, 
1900-1901;  by 
Dr.  BlaidOl 


No.  5. 

Rbport  on  the  Ophrations  of  the  Glyobrinatbd  Calf 
Lymph  Establishment,  1900-1901;  by  Dr.  Frank  R. 
Blaxall. 

The  experience  afforded  by  the  work  of  the  Glycerinated  Calf 
Lymph  Efiteblishment  during  1899  -1900  led  to  the  increase  of  the 
staff  by — 

1  Assistant  Bacteriologist, 

1  Laboratory  assistant, 

2  Laboratory  boys, 
2  Assistant  clerks. 

The  rooms  occupied  by  the  Department  at  the  Jenner  Institute 
of  Preventive  Medicine  were  increased  in  number  by — 

1  Laboratory, 

1  Clerks'  room, 

1  Basement  room  for  sterilising  purposes. 

Further,  the  accommodation  for  calves  has  been  altered  by 
giving  up  the  Harpur  Mews  premises  and  extending  the  existing 
stabling  at  Little  James  Street.  This  arrangement  has  enabled 
me  to  group  the  calvea  in  two  establishments  instead  of  having 
them  scattered  over  three. 

The  amount  of  glycerinated  calf  lymph  despatched  during  the 
year  ending  March  31st,  190J,  was  443,*^^  2  tubes,  each  containing 
sufficient  lymph  for  one  vaccination. 

The  demands  have  been  fairly  evenly  distributed  over  the  year, 
and,  owing  to  the  absence  of  any  outbreak  of  small-pox  in  England 
or  Wales,  we  have  experienced  at  no  period  such  excessive  calls 
as  occurred  last  year. 

The  results  of  the  use  of  the  lymph  during  the  year  for  the 
420,425  cases,  of  which  report  has  been  sent  in,  show 97'7  percent, 
case  success,  and  91*2  per  cent,  insertion  success. 

Summaries  of  the  issue  and  results  are  set  forth  in  the  appended 
Tables  I.  and  IL 

The  lymph  thus  issued  was  derived  from  362  calves.  All  these 
animals,  after  slaughter,  were  examined  by  our  veterinary  surgeon 
and  certified  to  be  healthy.  Four  other  calves,  which  appeared  to 
be  in  health  during  the  course  of  vaccination,  were  found  at  the 
autopsy  to  exhibit  evidence  of  slight  tubercular  lesions  in  certain 
glands.    The  lymph  from  these  calves  was  at  once  destroyed. 

Th*  bacteriological  examination  of  every  lymph  has  been  syste- 
matically carried  out  as  heretofore,  and  in  furtherance  of  our 
knowledge  concerning  the  flora  itssociated  with  calf  lymph,  their 
biological  attributes  and  potentialities,  and  in  regard  to  the 
vitality  possessed  by  the  vaccine  virus  itself  under  varied 
influences,  much  work  has  been  done — work  which  I  believe  will 
greaUy  aid  in  the  attainment  of  increased  efficiency. 

Reports  on  these  subjects  by  Mr.  H.  S.  Fremlin,  Dr.  A.  B. 
Green,  and  myself  appear  in  Appendix  C. 
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Table  I.  *».A^o.t 

Showing  number  of  Tdbbs  of  Olyobrinatbd  Oalf  LTHPH  c^^i^Sknw 

Bent  from   LABORATORIES  to  NATIOlfAL    VaCOINE    ESTAB-  OlyoaMncM 

LISHMBin'    for    Dl8TBIBUTI0»    to    PUBLIO     VACCISATORS  — "^-  - 
dmring  the  year  ended  Slat  March,  1901. 


Stanlhly  number. 


MM 

solo 


Keutember,  SUIO 


Januwy,  Sljm 


FebtiiMT.  S3.T3U 


^M"- 


rt  Quajtoi 


oitbB  Showing  results  of  the  use  of  Glycbrinated  Calf  Lymph  isBneil 

o^ilSmp'f  daring  the  Tear  ended  Mat  March,  1901. 

EstabUahnuDt, 
Dr.  BlaxoU." 

Total  Cases. 


Period  dnrtag  which 

Number 

of  cases  used 

for. 

PeTcentage  aucoeu. 

aetttODt 

Cue. 

Iiuertdan. 

Jane    Qauter  1900       

&-::   ,*,   ::■ 

118,96* 
104,41i) 

97,107 
10*,951 

961 

»7-3 

93-3       . 
87-3 
901 
93-8 

Totol 

420,426 

97-7 

Sl-2 

Frihasy  Gases. 


Period  daring  wbioh 


Peroentage  BDoossa. 
Case.  Insertion. 


June     Qunrtor  1900 
September  „  „ 

December   „  „ 


102,388 
93,805 
103,077 


Rbvaccinations. 


Period  during  which 


Jnue     Quarter  1900 
SeptoBiber  „  „ 

Oocemher    „  „ 

March         „       1901 
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No.  6. 
Summary  of  the  Work  of  the  Medical  Inspectors         app.  a,  no.  e. 

during  the  YEAR  1900.  summary  of 

Work  of  Medi- 

A.   Disease  and  Sanitary  Administration.  ShS^^^" 

The  following  sanitary  districts  were  visited  by  the  Medical 
Inspectors  with  special  reference  to  outbreaks  of  infectious  disease 
of  one  and  another  sort,  and  to  general  sanitary  circumstances  and 
administration,  viz. : — 


Name  of  District. 

Nature  of  Inquiry. 

ttBiahop  Auckland,  U J). 

...        ... 

•  •• 

Sanitary  state  and  administration. 

ttBoston,  TJJ). 

...        ... 

•  •• 

Do.                      do. 

tCrickhowell,  R.D.,  part  of  (Llangattock) 

Diphtheria. 

fFailBworth,  U.D.    ... 

...        ... 

Sanitary  state  and  administration. 

fFamworth,  U.D.    ... 

...        ... 

Enteric  fever. 

Gainsborough,  U.D. 

...        ..  ■ 

Small-pox. 

Do.           R.D. 

...        ... 

Do. 

Grimsby,  U.D. 

...        ... 

Do. 

ft  Hexham,  U.D. 

...        ... 

Typhus  fever. 

Homcastle,  R.D.    ... 

...        ... 

Small-pox. 

fEearsley,  U.D. 

...        ... 

Enterio  fever 

Leicester,  U.D. 

...        ... 

Diphtheria. 

tMachynlleth,  R.D.,  part 

of  (Pennal) 

Sanitary  state  and  administration. 

ttNailBworth,  U.D.   ... 

•••                ••« 

Do.                      Do. 

ttNortham,  U.D. 

•  ••                •  •  • 

Do.                      Do. 

tt Nuneaton  and  Ohilvers  Coton,  U.D. 

Enterio  fever. 

fPontypridd,  U.D.   ... 
fPrestwich,  U.D. 
fRomney  Marsh,  R.D. 
Stalybridge,  U.D.  ... 
ttStroud,  R.D. 


•  •  •  •  •  • 


•  ••  •  •  • 


•  ••  •  •• 


••«  •••  ••• 


Diphtheria. 

Diphtheria  and  scarlatina. 

Sanitary  state  and  administration. 

Small-pox. 

Sanitary  state  and  administration. 


*  Throughout  this  summary  the  following  abbreviations  are  used  : — U.D.  :=  a 
Borough  or  Urban  District.  R.D.  =  Rural  District.  P.S.D.  =  Port  Sanitary 
District.  Jt.H.D.  =  A  Joint  District  for  hospital  purposes,  formed  under  the 
Pubho  Health  Act,  1875,  or  the  Isolation  Hoppitals  Act,  1893. 

{See  Appendix  A,  No.  7,  p.  67. 
The  reports  on  these  districts  are  reproduced  in  full  in  this  volume,  see 
Appendix  A,  Nos.  8  to  13. 
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ap»;a,k«.c 


B,    HOSPITAI^S,  Slc. 

Local  iAqainea  w«re  ktld  b^r  th«  Medi«U  Iniptetots  in  connec- 
ticti)  with  the  provision  of  hospital  accommodation  for  : — 


Ald^rshot,  U.D. 
Aston  Manor,  TT.D. 

Barry,  U.P. 
Bonmemouth.  U.D. 
Braintree,  Jt.S.D. 
Bromley   and    Beckenhami 

Bnmley,  Jt.H.D. 

Cambridge,  U.D. 

Chailey,  R.D. 

Chopping  Wycombe,  U.D. 

ChiddingBtoRe,  Ji.H.D. 

Chingford,  Woodford,  Buck- 
hurst  Hill,  and  Waltham 
Holy  Cross,  U.  DistrloUL 

Conway,  U.D. 

Croydon,  U.D. 

Darwen,  U.D. 

Doncaster,  R.D.,  and  Mex* 
borough,  U.D. 

Dover,  U.D. 

Eastbourne,  U.D. 

Eastleigh  and  BigboiiBtQlie, 
U.D. 

Enfield,  U.D. 

Epping,  U.D, 

Epsom,  S.D.,  Sutton,  Car* 
shalton,  and  Leatherhead, 
JtH.D. 

Fareham,  U.D. 

Felling,  U.D. 

Folkestone,  U.D. 

Great  Grimsby,  U.D. 

Great  Yarmouth,  U.D. 

Hampton,  U.D. 

Hanley,  Stoke,  and  FentoB, 
JtH.D. 

Hythe,  U.D. 

Isle  of  Wight,  B.P. 


Keighlejr  and  Binglf  jr,  Jt.Q.D. 
Kings  Korton  and  Jworitmeld, 

U.D. 
Lathom      and      Burscough, 

U.D.,      and       Ormskirk, 

U.D. 
Leeds,  U.D. 
Maidstone,  U.D. 
Manchester,  U.D. 
Middlesbrough,  U.D. 
Newbum,  U.D. 
Newcastle  -  under  -  Lyme, 

U.D. 
Newton  Abbot,  Jt.H.D. 
Ongar,  B.D. 
Orsett,  R.D. 
Oystermouth,  U.D. 
Penarth,  U.D. 
Salford,  U.D. 
Seaford,  U.D. 
Shardlow,  JtH.D. 
Sheffield,  U.D. 
Sittingboume    and    Miitoa, 

JtH.D. 
Southall-Norwood,  U.D. 
Southgate,  U.D. 
Stroud,  JtH.D. 
Swindon    and    HigkwMih, 

JtH.D. 
Wallasey,  U.D. 
Wells  (Bom.),  VJ). 
Wharfedale,  Jt.H.D. 
Whickham,  U.D. 
Wigan,  U.D. 
Wimbledon,  U.D. 
Winchester,  U.D. 
Wirral,  JtH.D. 
Wolstanton,  R.D. 
Workington,  U.D. 


Inquiries  were  held  with  reference  to  the  provision  of  dis- 
infecting apparatus  for  Merthyr  Tydfil  and  Soarborough  t7rbM 
DtfltrlQtB.  Loani  for  tiie  provision  ci  shelten  for  the  tampovair 
accommodation  of  fcuniliei  dnring  the  dieinfeolioB  ^  t|i^r 
dwellings  necessitated  inquiries  at  Bermondsey  find  ^f^^kn^y. 
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C.   Sewbragb  and  Sewage  Disposal. 

AfP.A«MaO. 

Medical  Inspectors  were  associated  with  Engineering  Inspectors  ^^^^ 
of  the  Board  in  formal  inquiries  held  with  reference  to  sewage   Wo^'^^ySoi^ 
disposal  in—  difflS^ 


Rotherham,  R.D. 
Yeovil,  U.D. 


Brierfield,  U.D. 
Exeter,  U.D. 
Hythe,  U.D. 

A  formal  inquiry  was  also  held  as  to  the  desirability  of 
declaring  the  tidal  waters  of  the  River  Exe  **  a  stream "  within 
the  meaning  of  the  Rivers  Pollution  Prevention  Acte. 

D.   Water  Supply. 

Local  inquiries  as  to  questions  affecting  water  supplies  were 
held  at— 


Carnarvon,  U.D. 


Leiston-cum-Sizewell, 

U.D. 


E.    Scavenging. 


Incjiiirios  of  (me  ant  I  another  sort  concerning  the  i^moval  of 
rrfuse,  and  the  proper  cleansing  of  privies,  cesspools,  and  anhpits, 
were  held  in — 


Eton,  R.D. 

Llantrisant  and  Llanwit- 
vardre,  R.D. 


Tynemouth,  R.D. 
West  Ham,  U.D. 


F.    Byblaws. 

Inquiries  as  to  the  desirability  of  adopting  the  Board's  model 
series  of  Byelaws,  or  certain  modifications  thereof,  were  held  in — 


Cuckfield,  R.D. 
Salisbury,  U.D. 
Totnes,  R.D. 


Widnes,  U.D. 
Willesden,  U.D. 


G.    Vaccination  Inspection. 

In  addition  to  the  routine  biennial  inspection  of  vaccination 
in  England  and  Wales  (App.  A,  No.  2),  formal  inquiries  were 
held  as  to  the  performance  of  their  duties  of  three  vaccination 
<)  dicers  in  the  Biaby,  Chorlton,  and  Med  way  Unions,  and  as  to 
two  Public  Vaccinators  in  the  Lanchester  and  Ross  Unions. 
In  the  Lanchester  case  the  inquiry  also  had  reference  to  the 
performance  of  the  Officer's  duty  in  his  capacity  as  Medical 
Officer  of  Health  for  Consett,  U.D.  Special  visits  by  Medical 
Inspectors  with  reference  to  vaccination  administration  were 
made  to  the  following  unions  : — 


Blaby. 

Chorley. 

City  of  London. 

Derby. 

Hampstead. 

Holbom. 

KeiuiingtoQ. 

King's  Lynn. 


Lambeth. 
Leicester. 
Marylebone. 
Mile  End. 
Monmouth* 
Shoreditoh. 
Bt.  Fancms. 
Whiiby. 


year 
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APP.  A,  No.  6. 

Summary  of 
WorkofMedU 

H.   Plague  Precautions. 

oal  Inspeotora 

durixiff  the 
Tear  1900. 

In  this  connection  the  following  port  and  riparian  distric 

M  ^^^gmm      JbVW* 

visited  by  the  Medical  Inspectors,  viz. : — 

Barnstaple,  P.S.D. 

Liverpool,  P.S.D. 

Barrow-in-Furness,  U.D. 

Llanelly,  R.D. 

Barry,  P.S.D. 

Do.      U.D. 

Beaumaris,  P.S.D. 

London,  P.S.D. 

Berwick-on-Tweed,  U.D. 

Lowestoft,  P.S.D. 

Blyth,  P.S.D. 

Lyme  Regis,  U.D. 

Bridgwater,  P.S.D. 

Manchester,  P.S.D. 

Bridport,  U.D. 

Maryport,  U.D. 

Bristol,  P.S.D. 

Milford,  P.S.D. 

Cardiff,  P.S.D. 

Millom,  U.D. 

Chester,  P.S.D. 

Morecambe,  U.D. 

Conway,  R.D. 

Newhaven,  P.S.D. 

Dartmouth      and       Totnes, 

Newport  (Mon.),  P.S.D. 

P.S.D. 

Padstow,  P.S.D. 

Dover,  U.D. 

Plymouth,  P.S.D. 

Exeter,  P.S.D. 

Poole,  P.S.D. 

Falmouth  and  Truro,  P.S.D. 

Portsmouth,  P.S.D. 

Fleetwood,  P.S.D. 

Preston,  P.S.D. 

Fowey,  P.S.D. 

Southampton,  P.S.D. 

Gloucester,  P.S.D. 

St.  Asaph,  R.D. 

Grimsby,  P.S.D. 

Sunderland,  P.S.D. 

Hartlepool,  P.S.D. 

Swansea,  P.S.D. 

Holme  Cultram,  U.D. 

Tees,  P.S.D. 

Holyhead,  U.D. 

Teignmouth,  P.S.D. 

Hull  and  Goole,  P.S.D. 

Tyne,  P.S.D. 

Ipswich,  P.S.D. 

Whitehaven,  U.D. 

Kidwelly,  U.D. 

Workington,  P.S.D. 

King's  Lynn,  P.S.D. 

Yarmouth,  P.S.D. 

Lancaster,  P.S.D. 

Ynyscynhaiarn,  U.D. 

With  reference  to  plague-administration,  and  in  view  of  like- 
lihood of  demand  for  prompt  action  in  the  matter  of  suspected 
importations  or  developments  of  that  disease,  a  senior  Medical 
Inspector  has  week  by  week  continued  to  take  "plague-duty" 
each  Sunday.  In  the  above  sense  each  such  Inspector  in  turn  is 
in  charge  of  the  department  for  plague  purposes  from  Saturday 
afternoon  until  resumption  of  office  work  on  Monday. 

Dr.  Thomson  visited  Glasgow  to  observe  the  administrative 
measures  that  were  there  being  adopted  to  combat  the  epidemic. 

Dr.  Buchanan,  in  association  with  Dr.  Downes,  visited  various 
hospitals  belonging  to  the  Metropolitan  Asylums  Board,  with  a 
view  to  determining  beforehand  the  provision  that  should  be 
made  for  dealing  with  any  cases  that  should  occur  in  the 
metropolis.  Suspected  cases  of  imported  plague  were  locally 
investigated  at  the  following  ports  : — Cardiff,  King's  Lynn, 
London,  River  Tyne,  and  Rochester. 


65 


I.    CONI'BRBirOBS  WITH  LOOAL  OrFIOIALS.  ACT.  A.  Wo.  e 

-SiiiDiiiftrT  of 

Conferences  were  held  with  local  officials  of —  work  of  Modi- 

cftl  Inipeoton 

New  Forest,  R.D.  ySffttwJ* 

Rotherhithe  Vestry. 

Sedgefield,  R.D. 

Wakefield,  R.D. 

West  Hartlepool,  U.D. 

Whittlesey,    U.     and    R, 

Districts. 
Withnell,  U.D. 
Wortley,  R.D. 


Aldershot,  U.D. 
Banbury,  U.D. 
Boston,  U.,  R.,  and  P.S.  Dis- 
tricts. 
Chester-le-street,  R.D. 
East  Ham,  U.D. 
Falmouth,  P.S.D. 
Kidsgrove,  U.D. 
J^anchester,  R.D. 
Milford,  P.S.D. 


E.    MlSGBLLANBOUS. 

Dr.  Thomson  was  appointed  a  member  of  the  Committee  to 
inquire  into  the  Sanitary  State  of  Dublin. 

Dr.  Bulstrode  commenced  during  the  year  a  re-inspection  of 
certain  oyster  layings  round  the  coast,  and  his  inquiry  has  been 
extended  so  as  to  embrace  other  shells-fish. 

Dr.  Thomson  presided  at  a  Conference  of  Representatives  of 
the  Sanitary  Autliorities  comprised  within  the  Epsom  and 
Dorking  Unions  convened  to  consider  the  question  of  the 
appointment  of  a  joint  Medical  Officer  of  Health. 

Dr.  Thomson  attended,  as  the  representative  of  the  Local 
Government  Board,  the  International  Congress  of  Hygiene  and 
Demography  held  at  Paris  during  the  summer. 

Dr.  Buchanan,  towards  the  close  of  the  year,  inquired  into  a 
severe  epidemic  of  arsenical  poisoning  attributed  to  the  consump- 
tion of  beer  brewed  from  materials  contaminated  with  arsenic. 
Dr.  Buchanan  was,  in  the  lat«r  stages  of  his  inquiry,  assisted  by 
Dr.  Mair. 


L.   Inquiries  bt  the  Assistant  Inspector  in  the 

Medical  Department. 

Mr.  C.  J.  Huddart,  the  non-professional  Assistant  Inspector 
attached  to  the  Medical  Department,  made  inquiry  between  the 
date  (August)  of  his  appointment  and  the  end  of  the  year  into 
the  adequacy  and  suitability  of  the  appointments  of  Inspectors  of 
Nuisances  in  the  following  districts  : — 


Auckland,  R.D. 
Asygarth,  R.D. 
Axminster,  R.D. 
Carlisle,  R.D. 
Clun,  R.D. 
Driffield,  R.D. 


Ludlow,  R.D. 
Do.      U.D. 
Rotherham,  R.D. 
Scarborough,  R.D. 
Stanhope,  U.D, 
Walker,  U.D. 
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App.A,No.e.  Inquiry  into  the  arrangements  for  the  dispoeal  of  refuse 
engaged  his  attention  in  the  Buckley  and  Stanhope  Urban  Dis- 
tricts. Mr.  Huddart  visited  the  unions  named  below  to  inquire 
generally  as  to  the  administration  of  the  Vaccination  Acts  therein, 
especially  with  reference  to  the  performance  of  their  duties  by 
the  Vaccination  Officers.  His  inquiries  in  this  respect  generally 
followed  an  unsatisfactory  report  by  a  Medical  Inspector  after  the 
usual  biennial  visit  to  the  union. 


Snmm&rrof 
Work  of  Medi- 
oftl  lotpeoton 
dnriiiBlho 
rlMa 


Axminster. 

Bath. 

Blaby. 

Carnarvon. 

Clun. 

Devizes. 

Falmouth. 

Frome, 

Olanf ord  Brigg. 

Liskeard. 

Oswestry. 


Redruth. 

St.  Asaph. 

St.  Austell. 

St.  Columb  Major. 

St.  Thomas. 

Shifnal. 

South  Stoneham. 

Tiverton. 

Trowbridge  and  Melksham. 

Truro. 

Wellington  (Salop). 
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No.  7. 

Abstract  of  Mbdioal  Inspections  made  in  1900  with  regard  A».A.Ka.7. 
to  the  Incidence  of  Disease  on  particular  places,  and  to  ^^JJS?^ 
questions  concerning  LOCAL  Sanitary  Administration.       iii»p«o*toflfc 

IThe  reports  relating  to  districts  indicated  hv  an  asterisk  are 
>  reproduc^  in  this  volume^  see  App,  A^  Nos.  8-lo.] 

1.  ♦Bishop  Auckland  (Durham)  ;  population  (1891),  10,097 ; 

Dr.  Wheaton. 

Authority  concerned:  Bishop  Auckland  Urban  District 
Council. 

Ground  of  Inquiry:  Prevalence  of  enteric  fever — com- 
plaints of  Durham  County  Council  as  to  the  sanitary 
condition  of  the  town. 

Chief  Facts  reported  hy  Inspector:  Enteric  fever  prevalent 
in  the  district  for  many  years ;  in  1898, 138  attacks  of 
enteric  fever,  with  14  deaths  ;  in  1899, 157  attacks  and  26 
deaths ;  also  7  attacks  of  continued  fever,  with  1  death, 
and  8  attacks  of  typhus  fever.  In  1900  up  to  December 
6th,  28  attacks  of  enteric,  with  5  deaths,  and  5  of  con- 
tinued fever,  with  1  death. 

General  sanitary  condition  of  district  very  unsatisfac- 
tory. Water  supply  from  River  Wear,  which  is  much 
polluted  by  sewage ;  occasionally  supplied  unfiltered. 
Condition  of  dwellings  in  the  older  parts  of  the  town 
very  unsatisfactory.  Sewerage  very  unsatisfactory  ;  old 
tile  and  rubble  sewers ;  no  treatment  of  sewage  before 
discharging  it  into  watercourses.  House  drainage  often 
defective.  Excrement  disposal  by  midden  privies  of 
unsuitable  construction,  and  by  water-closets.  Scaveng- 
ing unsatisfactory  ;  contents  of  privies  thrown  on  streets 
and  yards.  Slaughter-houses — condition  very  unsatis- 
factory in  some  instances,  as  also  that  of  cow-sheds. 
Condition  of  common  lodging-houses  unsatisfactory. 
Isolation  provision  inadequate  ;  not  suitable  for  treatment 
of  more  than  one  form  of  infectious  disease  at  a  time. 
No  disinfecting  apparatus. 

The  enteric  fever  prevalence  probably  due  to  its  distri- 
bution from  time  to  time  by  means  of  a  contaminated 
water  supply,  and  subsequent  spreading  facilitated  by 
general  insanitary  condition  of  the  town. 

2.  •Boston  (Lincolnshire)  ;   population   (1891),  14,570 ;   Dr. 

S.  Monckton  Copeman. 
Authority  concerned :  Boston  Town  Cooncil. 

8MS  B  S 
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▲FT.  A,  No.  7  Ground  of  Inquiry :  Increased  prevalence  of  enteric  fever 

AbetomcTof  *^^  diarrhoea ;  and  non-compliance  with  recommenda- 

Medioid  tions  resulting  from  previous  official  inspections. 

Chief  Facts  reported  by  Inspector :  Continued  and  increas- 
ing prevalence  of  both  diseases.  Enteric  fever  in  1898 
specially  localised  on  west  side  of  town,  but  more 
generally  distributed  in  1899. 

The  sewerage  of  the  town  on  the  east  side  discharges  to 
the  Barditch,  an  ancient  drain  now  covered  in,  and  to  the 
Maud  Foster  Drain,  an  open  canal.  On  the  west  the 
sewerage,  owing  to  want  of  fall,  has  become  completely 
choked.  An  entirely  new  sewerage  system  for  the  whole 
town  is  urgently  required. 

Hospital  provision  is  inefficient,  and  neither  Urban, 
Port,  or  Rural  Authorities  possess  an  apparatus  for  disin- 
fection. New  code  of  byelaws  urgently  required.  Dairies, 
Cow-sheds,  and  Milkshops  Order  of  1885-1886,  not 
enforced. 


3.  Failsworth  Urban  District  (Lancashirb)  ;   population 

(1891),  10,425  ;  Dr.  Fletcher. 

Authority  concerned :  Failsworth  Urban  District  Council. 

Ground  of  Inquiry :  Supposed  inadequate  remuneration  of 
the  Medical  Officer  of  Health. 

Chief  Facts  reported  by  Inspector :  Water  supply  obtained 
from  the  water-mains  of  the  Oldham  Corporation.  The 
water  is  derived  from  gatheiing  grounds  and  is  supplied 
unfiltered.  Houses,  generally,  provided  with  drainage, 
and  usually  "  disconnected  "  from  sewers.  About  one- 
eighth  of  the  houses  (in  the  older  part  of  the  district) 
drain  to  old  sewers  discharging  into  watercourses ;  about 
seven-eighths  of  the  houses  to  new  sewers  constructed  by 
loan  sanctioned  by  the  Board.  These  are  ventilated  by 
street  gratings  and- shafts,  but  there  are  no  special  flushing 
arrangements.  The  sewage  disposal  works  have  been 
properly  planned  and  constructed,  but  are  not  used  to  the 
best  advantage.  No  land  treatment,  but  a  scheme  since 
sanctioned  by  the  Board.  Excrement  and  house-refuse 
disposal — mainly  by  open  privy-middens  and  pail-closets  ; 
water-closets,  waste-water  closets,  and  a  very  few  hand- 
flushed  closets  exist.  Excrement  and  house -refuse 
removed,  fairly  satisfactorily,  by  the  Council's  men.  No 
common  lodging-houses.  Eighteen  registered  cow- 
keepers  and  purveyors  of  milk.  No  isolation  hospital, 
but  agreement  in  force  as  to  use  of  Oldham  isolation 
hospital,  and  not  a  few  patients  sent  there. 

The  District  Council  have  two  good  officers,  but  the 
Medical  Officer  of  Health  is  underpaid  and  the  Inspector 
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of  Nnisances  Ib  leaving,  tempted  elsewhere  by  a  lai^er  app.a,Mo.7. 
salary.    Much  good  work  is  being  done  in  the  district.       AbstracTof 

Medical 
Inspeotioni 

4.  Fabnworth   (Bolton)   Urban   District  (Lanoashirb)  ; 
population  (1891),  23,758  ;  Dr.  Fletcher. 

Autfurrity  cojicerned :  Farnworth  Urban  District  Council. 

Ground  of  Inquiry  :  Prevalence  of  enteric  fever.  The 
Medical  Officer  of  Health,  not  being  under  the  Board's 
Order,  did  not  submit  to  the  Board  copies  of  his  annual 
reports. 

Chief  Facts  re^jorted  by  Inspector :  Water  supply  obtained  ' 

from  the  water-mains  of  the  Bolton  Corporation,  whose 
gathering  ground  is  not  free  from  risk  of  contamina- 
tion.  House-drains  generally  "  disconnected "  from 
sewers,  but  "  trapping  "  sometimes  unsatisfactory.  Few 
houses  unprovided  with  drains  discharging  to  the  sewers. 
The  latter,  apparently,  well  constructed,  but  ventilation 
might  be  improved,  and  special  arrangements  for  flushing 
are  absent.  Sewage  disposal  works  deficient  as  regards 
filter-beds,  but  these  are  under  construction.  Excrement 
and  house-refuse  disposal  unsatisfactory ;  privies  with 
deep  ashpits  almost  universal.  Removal  of  nightsoil 
and  house-refuse  by  Council's  own  men,  horses,  and  carts, 
but  not  altogether  satisfactorily  performed.  Common 
lodging-houses  not  satisfactory.  No  register  of  cow- 
keepers  and  purveyors  of  milk.  There  is  a  well-equipped 
isolation  hospital,  and  it  is  freely  used.  Enteric  fever 
has  for  some  years  past  been  endemic  without  at  any 
time  assuming  epidemic  proportions ;  probably  it  has 
been  fostered  by  the  system  of  excrement  disposal  in 
vogue  in  the  district. 


h.  ♦Hexham  (Northumberland);  population,  7,000;  Dr.  Manby. 
Authority  concerned :  Hexham  Urban  District  Council. 
Ground  of  Inquiry :  Outbreak  of  typhus  fever. 

Chief  Facts  reported  by  Inspector :  An  outbreak  of  30 
cases  in  Hexham  and  two  cases  outside.  Infection  pro- 
bably imported  by  the  family  of  a  woman  dying  from  an 
undiagnosed  disease  at  a  gipsy  encampment  some  miles 
away.  Definite  chain  of  infection  established  as  regards 
subsequent  cases.  First  case  in  Hexham  beginning  of 
July,  last  case  beginning  of  October.  Majority  of  cases 
first  week  in  September.  Energetic  action  by  prompt 
isolation  of  all  possible  cases,  school  closure,  and  provision 
of  ample  hospital  accommodation,  rapidly  coped  with  the 
outbreak.  All  cases  except  five  occurred  in  some  in- 
sanitary and  over-crowded  property  in  a  low  part  of  the 
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App.  A,  No.  7.  town.    No  spread  from  the  five  dieerete  oasee.    Mortality, 

AtetracTof  ^  ^^^  ^^  ^  Hexham  cases,  and  1  out  of  2  early  ones ;  all 

Medi^  5  people  over  40. 

Sanitary  Authority  taking  steps  to  remove  insanitary 
conditions  of  property  in  Hexham.  A  steam  disinfector 
badly  wanted. 


6.  Kbabslbt   Urban    District    (Lancashire);    population 

(1891),  7,993  ;  Dr.  Fletcher. 

AuUiority  concerned :  Kearsley  Urban  District  Council. 

Chround  of  Inquiry :  Prevalence  of  enteric  fever.  The 
Medical  Officer  of  Health  has  not  been  under  the  Board's 
Order,  but  he  has,  nevertheless,  sent  copies  of  his  annual 
reports  to  the  Board.  These,  however,  were  deficient  as 
regards  the  kind  of  information  desired  by  the  Board. 

Chief  Fact8  reported  by  Inspector:  Water  supply  obtained 
from  the  water-mains  of  the  Bolton  Corporation,  whose 
gathering  ground  is  not  free  from  risk  of  contamination. 
House-drains  generally  "  disconnected  "  from  sewers,  but 
not  always  in  a  satisfactory  manner.  Few  houses  unpro- 
vided with  drains  discharging  to  the  sewers.  The  latter 
are,  apparently,  well  constructed,  but  ventilation  might 
be  improved.  No  special  means  of  flushing.  Sewage 
outfall  works  deficient  in  arrangements  for  land- 
treatment  of  effluent  from  filter-beds.  Excrement  dis- 
posal, also  house  refuse  disposal,  by  privies  with  deep 
ashpits ;  removal  by  contract  not  satisfactory.  No 
common  lodging-house.  No  register  of  cowkeepers  and 
purveyors  of  milk.  No  isolation  hospital,  but  patients 
occasionally  sent  to  the  Salford  Isolation  Hospital,  where 
three  beds  are  reserved  for  Kearsley. 

Enteric  fever  has  been  endemic  in  Kearsley  during 
1899 ;  reliable  information  for  preceding  years  not 
obtainable,  as  the  Notification  Act  was  not  in  force  until 
January  1st,  1899.  Probably  the  disease  has  been 
fostered  by  the  numerous  insanitary  privy-middens. 


7.  Llanqattock  Village  (Llangattock)  (Brecon)  ;  popula- 
tion (1891)  of  parish,  2,394 ;  of  village,  about  320 ;  Dr. 
Wheaton. 

Authority  concerned :  Crickhowell  Rural  District  Council. 

Oround  of  Inquiry :  Prevalence  of  diphtheria. 

Chief  Facta  reported  by  Inspector:  Diphtheria  has  pre- 
vailed in  the  village  for  a  considerable  time.  Since 
September  Uth,  1899,  up  to  date  of  visit  on  November  Sth 


Inapectioiia 
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104  attacks  of  diphtheria  have  oocurred  in  the  parish,  with  app.  a,  Mo.% 
15  deaths.  The  disease  arose  under  very  unwholesome  AbrtfaoTof 
surroundings  in  an  insanitary  quarter  of  the  village  known  JJjj^^ 
as  the  Loan ;  its  subsequent  spread  in  part  due  to 
attendance  at  the  school  in  the  village  of  children  from 
the  village  and  surrounding  hamlets.  Sore  throat  preva- 
lent in  the  village.  School  closed  on  several  occasions 
on  account  of  the  diphtheria  prevalence.  Many  unrecog- 
nized cases  among  children.  Sanitary  condition  of  the 
village  very  unsatisfactory.  Water  supply  from  springs 
piped  to  two  points  in  the  village ;  but  many  dwellings  are 
situate  at  an  inconvenient  distance  from  the  taps  and 
little  water  available  for  flushing  drains.  No  sewers; 
drainage  defective ;  house  drains  discharging  into  streams 
or  highway  drains,  or  altogether  wanting.  Oreat  nuisance 
from  decomposing  sewage  retained  in  highway  drains. 
Excrement  disposal  by  cesspit  privies,  not  watertight ; 
contents  soaking  into  the  ground  or  conveyed  by  pipes 
to  highway  drains.  No  collection  of  refuse,  which  is 
thrown  in  heaps  in  gardens  or  on  the  banks  of  streams. 
No  hospital  provision ;  no  disinfecting  apparatus  pro- 
vided. 


8,  ♦Nails WORTH  Urban  District  (Qloucbstbrshirb)  ;  popu- 
lation (estimated),  3,200  ;  Dr.  Mivart. 

Authority  concerned :  Nailsworth  Urban  District  Council. 

Oround  of  Inquiry :  (General  sanitary  circumstances  and 
administration.  Complaint  by  contiguous  Rural  District 
Council  of  Stroud  as  to  contamination  of  streams,  and 
refusal  of  Nailsworth  Urban  District  Council  to  formulate 
any  sewerage  scheme. 

Chief  Facts  reported  by  Inspector :  Water  supply  to  large 
extent  precarious  and  scanty  in  summer.  No  definite 
system  of  sewerage.  Numerous  short  sections  of  sewer 
pipe,  all  discharging  into  the  stream  flowing  through 
town  or  into  a  pond  communicating  with  streams  and 
causing  dangerous  nuisance.  Excrement  disposal  by 
discharge  into  stream  or  throwing  on  small  gardens. 
Slaughter-houses,  dairies,  cowsheds,  and  milkshops 
unregistered  and  urgently  needing  supervision.  No 
byelaws  or  regulations  of  any  kind.  Infectious  Disease 
(Notification)  Act,  1889,  Infectious  Disease  (Prevention) 
Act,  1890,  and  Parts  II.  and  III.  of  Public  Health 
Acts  Amendment  Act,  1690,  a^lopted.  No  infectious 
diseases  hospital.  No  disinfector.  Local  authority 
obstinate  in  refusing  to  entertain  any  sewerage  and 
drainage  scheme,  and  in  asserting  that  the  streams  are 
practically  untainted  by  the  district  sewage  owing  to 
its  small  quantity. 
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ArF.A,Mo.7. 
AbrtraoTof         ^*  *NOBTHAM    URBAN     DISTRICT    (DBVONSHIRB)  ;     population 

Mediofti  (1891)9  50^  ;  Dr.  R.  J.  Reece. 

Inspeotlons. 

Authority  concerned :  Northam  Urban  District  Council. 

Orownd  of  Inquiry :  Annual  and  special  reports  of  Medical 
Officer  of  Health  deficient  in  information  as  to  sanitary 
condition  of  district  and  as  to  work  done  by  him,  and  of 
measures  of  sanitary  improvement  required  to  be  carried 
out  in  the  district. 

Chief  Facts  reported  by  Inspector :  Previous  inquiries  by 
Medical  Department  of  the   State  in    1871  and   1894. 
Division  of  district  for  practical  purposes  into  five  sub- 
areas  : — (1)  Appledore  ;  a  seaport.    (2)  Northam  ;  a  good- 
sized  country  village.    (3)  Orchard!  Hill ;  a  residential 
neighbourhood.    (4)  Westward  Ho    ;   a  seaside  resort. 
(5)  Northern  Ridge ;  a  detached  portion  of  the  district, 
purely  rural  in  chaiucter.    Dwellings  of  many  different 
types ;    cottage    property— eavespouting    defective,  and 
many  houses  damp.    Some  back  to  back  houses  at  Apple- 
dore ;  Westward  Ho  I  and  Orchard  Hill  almost  free  from 
insanitary  property.     64  per  cent,   of    houses    in    the 
district  rated  under  £5  per  annum  and  11  per  cent,  over 
£20.    Courts  and   yards   often   imperfectly  paved  and 
drained,  but    improvement    since    1894.    Water-supply 
inadequate  ;  mostly  from  shallow  wells  liable  to  pollu- 
tion.    After   persistent  pressure   from  the  Bo  ard  and 
complaints  from  inhabitants  a  large  water-supply  scheme 
has  now  been  undertaken.    Sewerage — Appledore  :  Some 
improvement  since  1894 ;  sewers  dischaurge  on  to  fore- 
shore ;    house   drainage  defective    in    places,  in   others 
altogether  absent.     £h:crement  disposal — mostly  by  ill- 
constructed,    badly-placed   midden    privies.      Cleansing 
these  devolves  on  householder,  and  is  often  neglected. 
Some  hand-flushed  w.c.'s.      Many    houses    unprovided 
with    privy    accommodation.      Northam :    Some    new 
sewers  laid  ;   old  rubble  drains  still  used  for  sewage ; 
two  outfalls  to  meadow  land.     House   drainage   often 
defective.    Excrement  disposal — by  hand-flushed  w.c's 
and    ill-constructed    midden    privies.      Orchard    Hill  : 
Efficiently    sewered;    outfall  to    tidal    river    Torridge. 
Westward  Ho  I  :    Sewered  in    1870-1 ;   no    means    for 
inspection,  flushing,  or  ventilation  ;  outfall  through  golf 
links  to  the  sea  ;  separate  sewer  at  Eastbourne  Terrace 
discharging  on  to  the  "  Burrows."    House  drainage  anti- 
quated. Excrement  disposal — mostly  w.c.'s  flushed  in  part 
from  rain-water  tanks  ;  arrangements  for  flushing  often 
in    connection  with  drinking-water  supply.     Arrange- 
ments   for  refuse    disposal  in  need    of    improvement, 
especially  at  Appledore.    Slaughter-houses  require  atten- 
tion.   Byelaws  out  of  date,  and  should  be  brought  up  to 
modem  requirements.     Regulation  as  to  dairies,  cow- 
sheds, and  milkshops,  not  enforced.    Cowsheds  mostly 
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in  dirty  condition.    Infections  Disease  (Prevention)  Act,  ▲pp.a.Mo.  7. 
1890,  not  adopted.    Duties  indifferently  performed  by  AUtnwTof 
Medical  Officer  of  Health,  whose  reports  are  useless  so  iJlJ^^ 
far' as  setting  forth  the  sanitary  condition  and  needs  of       i>®«»oni. 
the  district  are  concerned.   No  isolation  hospital  provision. 
The  disinfection  of  infected  premises  indifferently  per- 
formed or  altogether  neglected. 


10.   ♦NUKBATON     AND     CHILVBRS     COTON     URBAN     DISTRICT 

(Warwickshirb)  ;    population    (1891),     15,000;     Dr. 
Johnstone. 

Authority  concerned :  Nuneaton  and  Chilvers  Coton  Urban 
District  Council. 

Ground  of  Inquiry :  Prevalence  of  enteric  fever.  Reports 
made  by  the  Medical  Officer  of  Health. 

Chief  Facta  reported  by  Inspector :  Enteric  fever  prevalent 
in  the  district  during  previous  eight  years.  Epidemic 
prevalence  from  week  ending  August  5th,  1899,  until 
week  ending  December  2nd,  1899.  Localised  mainly  in 
Nuneaton  town.  During  1899  there  were  114  cases  with 
16  deaths.  The  disease  was  spread  by  pollution  of  soil, 
personal  infection,  and  pollution  of  well  water. 

Isolation  hospital  a  temporary  building.  Many  cases 
not  isolated.  Disinfector  not  sufficiently  used.  Old  and 
leaky  sewers.  Privies  with  middens  ill-constructed  and 
of  excessive  size. 


11.  Pennal  Villaqb  (Mbrionethshibb)  ;  population  of  parish 
(1891),  610  ;  of  village,  about  300  ;  Dr.  Wheaton. 

AuttioHty  concerned :  Machynlleth  Rural  District  Council. 

Ground  of  Inquiry :  Complaints  to  the  Board  by  the  Towyn 
and  Pennal  School  Board  of  the  continued  closing  of 
their  schools  at  Pennal  an  account  of  diphtheria ;  also 
from  the  Towyn  Urban  District  Council  as  to  the 
sanitary  condition  of  Pennal  village. 

Chief  Facets  reported  by  Inspector:  The  schools  at  Pennal 
closed,  at  the  instance  of  the  Medical  Officer  of  Health  of 
the  Towyn  Urban  District,  from  November  14th,  1899,  to 
January  2nd,  1900,  and  from  February  8th,  1900,  to  date 
of  visit  on  May  21st,  1900,  on  account  of  diphtheria  pre- 
valence in  the  village.  The  schools  are  situate  in  Towyn 
Urban  District,  but  the  village  in  the  Machynlleth  Rural 
District. 

Seven  attacks  of  diphtheria  in  Pennal  village  since 
August  29th,  1899,  up  to  date  of  visit,  and  five  in  outlying 
hamlets  in  Towyn  parish,  situate  in  the    vicinity  of 
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▲FP.A^o.7.  Pennal,  with  a  total  of  foar  deaths.     No  general  pre- 

Abatraoi  of  valence  of  throat  affections  in  the  village.    T^e  diphtheria 

gj^g^  appears  to  have  originated   under  conditions  of  great 

°*  sanitary  neglect.    The  general  condition  of  the  village  of 

Pennal  is  very  unwholesome.  Dwellings  in  the  village 
are  damp,  small,  imperfectly  lighted  and  ventilated. 
Excrement  disposal  effected  by  cesspit  privies,  often 
placed  close  to  dwellings,  and  very  infrequently 
emptied.  A  few  pail  privies  of  unsatisfactory  con- 
struction. No  drainage ;  liquid  refuse  thrown  on  the 
ground  or  into  surface  channels.  No  public  water  supply 
situate  at  a  convenient  distance  from  the  greater  number 
of  the  dwellings.  Water  from  springs  and  field  drainage 
obtained  from  spouts  and  dip-wells.  No  isolation 
accommodation  for  infectious  illness;  no  disinfecting 
apparatus. 

12.  Pontypridd  (Glamorganshire)  ;  population,  38,900 ;  Dr. 

Darra  Mair. 
Authority  concerned :  Pontypridd  Urban  District  Council. 

Ghround  of  Inquiry :  Fatal  prevalence  of  diphtheria. 

Chief  Facta  reported  by  Inspector:  A  mining  district, 
thickly  populated  in  low-lying  portions,  especially  in  the 
valleys  of  the  Rhondda  and  Taff  rivers.  Along  the 
former  valley  population  directly  continuous  with  that  of 
the  Rhondda  Urban  District, 

Majority  of  dwellings  are  modem  built,  and  well 
arranged  in  streets  of  adequate  width.  Back  yards,  for 
the  most  part,  unpaved.  Water  supply  derived  from  the 
Pontypridd  Water  Company ;  inadequate  in  summer. 
Most  houses  provided  with  water-closets  and  drained  to 
sewers. 

District  practically  free  from  diphtheria  until  1897, 
when  it  appeared  mainly  in  the  Taff  valley  ;  the  disease 
largely  subsided  in  1898,  but  reappeared  in  1899,  mainly 
in  the  Rhondda  valley,  and  reached  epidemic  proportions 
in  the  third  quarter.  Prevalence  continued  up  to  time 
of  Inspector's  visit.  During  1899,  227  cases  notified; 
and  in  1900,  up  to  March  10th,  108  cases.  Disease  has 
been  epidemic  in  Rhondda  Urban  District  for  some  time 
past,  and  it  appeared  probable  that  it  extended  thence 
along  the  Rhondda  valley. 

No  hospital  isolation,  and  other  preventive  measures 
found  to  be  deficient.  The  District  Council  were  advised 
to  cause  house  to  house  inquiries  to  be  made,  to  adopt 
proper  measures  to  prevent  attendance  at  day  or  Sunday 
schools  of  children  from  infected  houses,  to  make  use  of 
bacteriological  aid  in  discovery  of  doubtful  cases,  and  to 
provide  the  district  with  an  isolation  hospital  with  all 
q^ieed. 
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13.  Prbstwich  Urban  District  (Lancashire);  population  ^^'^^''' 

(1901)  12,839  ;  Dr.  Theodore  Thomson.  mSi'S?  ^' 


Authorities  concerned :  Prestwich  Urban  DiBtrict  Council. 

Ghround  of  Inquiry :  Undue  prevalence  of  diphtheria  in 
the  district. 

Chief  Facts  reported  by  Inspector :  From  January  1st  to 
Noveuiber  11th,  1900,  68  cases  of  diphtheria  reported, 
and  10  deaths  from  diphtheria  in  the  district.  The 
disease,  for  the  most  part,  restricted  to  one  of  four 
villages.  Measures  taken  to  prevent  spread  of  the 
disease  satisfactory.  Circumstances  of  district  unsatis- 
factory in  some  respects,  especially  as  regards  methods 
of  disposal  and  removal  of  excrement  and  house- 
refuse. 


14.  RoMNBY   Marsh  Rural   District  (Kent)  ;   population, 
2,893  ;  Dr.  Darra  Mair. 

Authority    concerned:    Romney    Marsh    Rural    District 
Council. 

Ground  of  Inquiry:  Refusal    to    appoint    one    Medical 
Officer  of  Health  for  the  whole  district. 

Chief  Facts  reported  by  Inspector :  Two  Medical  Officers 
of  Health,  in  spite  of  repeated  protests  from  the  Board, 
since  1892.  Allegation  of  Rural  District  Council  that  no 
medical  man  in  district  was  willing  to  undertake  whole 
district  found  to  be  untrue ;  either  Medical  Officer  of 
Health  expressed  willingness  to  do  so  provided  salary 
was  somewhat  higher  than  the  combined  salaries  of  the 
two  appointments.  Population  very  scattered  over  area 
of  29,5d5  acres  ;  most  populous  village  does  not  exceed 
560  persons.  No  public  water  service  ;  shallow  wells 
almost  universal ;  water  brackish  when  obtained  at  a 
depth  exceeding  12  feet.  Almost  complete  absence  of 
sewerage.  Houses  provided  with  privies,  or,  in  some 
cases,  earth  closets  and  soakaway  cesspools,  which  in 
many  cases  are  near  wells.  Several  instances  observed 
of  a  sort  indicating  lack  of  inspection  by  sanitary  officers. 
Medical  Officers  of  Health  do  not  make  periodical  reports, 
except  annually,  and  seldom  inspect  their  districts.  They 
have  been  desired  by  District  Council  to  do  as  little 
sanitary  work  as  possible.  A  new  Inspector  of  Nuisances 
has  been  appointed  at  salary  of  £10  per  annum.  At 
conference  with  District  Council  they  were  told  that 
Board  would  not  be  likely  to  again  sanction  dual 
appointment,  especially  as  it  appeared  that  a  medical 
man  willing  to  take  the  whole  district  was  available. 
They  were  also  told  that,  apart  from  such  problems  a» 
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▲rr.  A,  No. 7.  public  water  Bervice    and    sewerage,  which  might  be 

AbstmoTof  impracticable   in  their    case,   it  was  evident    that    the 

MoJ^^ district  needed  much  sanitary  inspection,  which  could 

not  be  obtained  otherwise  than  by  a  reasonably-paid 
Medical  Officer  of  Health  acting  in  conjunction  with  a 
properly-paid  and  active  Inspector  of  Nuisances. 


J  5.  ♦Stroud  Rural  District  (Gloucbstbrshirb)  ;  population 

(estimated),  30,000  ;  Dr.  Mivart. 

Authority  concerned  :  Stroud  Rural  District  Council 

Ground  of  Inquiry :  Continued  prevalence  of  enteric 
fever.  Memorial  from  Stroud  Rural  District  Council 
complaining  of  injury  done  them  by  sewage  discharged 
into  streams  by  Nailsworth  Urban  District. 

Chief  Facts  reported  by  Inspector :  Working  class  dwell- 
ings damp  and  dilapidated.  Public  water  service 
limited  in  area  and  insufficient.  Local  supplies 
from  wells  evidently  contaminated,  especially  where 
sewage  allowed  to  enter  fissures  in  limestone.  Sewerage 
very  limited  at  present,  though  extension  planned  and 
impending.  In  some  places  sewage  disposal  of  unwhole- 
some kind  ;  in  others  of  highly  dangerous  character. 
Excrement  disposal  chiefly  by  discharge  into  streams  or 
into  limestone  fissures  ;  consequent  gross  pollution  of 
streams  and  rivers  by  sewage  matters  as  well  as  waste 
matters  from  factories  of  diverse  kinds.  Refuse  disposal 
generally  unsatis^tory.  Slaughter-houses  not  registered. 
No  registration  of  dairies,  cowsheds,  and  milkshops ; 
unwholesome  conditions  generally  in  all.  Order  of  1885 
not  enforced.  No  byelaws  of  any  kind.  The  Infectious 
Disease  (Notification)  Act,  1889,  adopted.  The  Infectious 
Disease  (Prevention)  Act,  1890,  adopted  ;  also  Part  III. 
of  Public  Health  Acts  Amendment  Act,  1890,  though  no 
byelaws  framed  under  latter.  A  temporary  iron  small- 
pox hospital.  No  disinfector.  No  infectious  diseases 
hospital,  and  the  proposal  to  erect  one  excites  the  most 
bitter  and  violent  opposition. 
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No.  8. 

Report  on  the  General   Sanitary  Circumstances  and   afp.a^o.8. 
Administration    of    the  Borough   op   Boston  ;    by  gj^nitoi?*"*'** 

Dr.   S.  MONCKTON  COPEMAN.  Sd^fni^ 

tratloD  of  the 

Acting  on  instructions  from  the  Board  to  make  inquiry  into  Boston ;  by 
the  sanitary  circumstances  and  administration  of  the  borough  of  ^'  ^**p*™»"' 
Boston,  I  visited  the  town  in  May  and  June,  1900.    Every  facility 
was  afforded  me  in  my  work  by  the  various  officials  concerned. 

The  sanitary  condition  of  Boston,  and  the  prevalence  there  of 
"  fever,"  has  been  brought  to  the  notice  of  the  Board  from  time 
to  time  for  a  number  of  years  past.  In  1893,  during  the  progress 
of  the  Cholera  Survey,  Dr.  Bulstrode,  one  of  the  Board's  medical 
inspectors,  reported  unfavourably  on  the  arrangements  for 
sewerage  and  drainage,  refuse  removal,  and  water-supply.  He 
also  called  attention  to  the  fact  that  such  byelaws  as  were  in  force 
at  the  time  were  insufiBcient  for  the  requirements  of  the  town. 
As  the  outcome  of  Dr.  Bulstrode's  inquiry,  a  series  of  recommen- 
dations was  made  by  the  Board  to  the  town  council,  but  it 
appeared  from  annual  reports  of  the  present  medical  officer  of 
health  and  his  predecessor  that  comparatively  little  progress  had 
been  made,  and,  in  consequence,  the  Board  ordered  further 
investigation. 

The  town  of  Boston  is  situated  on  low-lying  land  on  either  bank 
of  the  river  Witham,  which  is  tidal  up  to  the  Grand  Sluice, 
towards  the  northern  extremity  of  the  town. 

The  geological  formation  on  which  the  town  is  built  consists  of 
alluvium  for  an  average  depth  of  rather  more  than  20  feet, 
beneath  which  Boulder  clay  is  met  with.  This,  again,  at  a  depth 
of  about  150  feet,  is  underlain  by  Kimmeridge  or  Oxford  clay. 

Boston  is  the  market  centre  of  an  agricultural  district,  and  most 
of  its  industries  are  connected  with  agriculture.  It  is,  moreover, 
a  port  of  some  magnitude,  and.  since  the  docks  have  been  built  the 
fishing  industry  has  been  much  developed,  steam  trawlers  now 
bringing  their  cargoes  of  fish  direct  to  the  docks. 

The  population  of  Boston  at  the  time  of  the  census  of  1891  was 
14,570,  but  it  is  now  estimated  at  rather  more  than  16,000.  The 
borough  has  a  rateable  value  of  £47,240,  and  an  assessable  value 
of  £45,673.  The  area  at  present  comprised  in  the  borough  is 
2,688  acres,  and  there  are,  according  to  the  surveyor  (Mr.  Wheeler), 
9|  miles  of  dedicated  roads,  or  12^  miles  if  courts  and  narrow 
streets  be  included.  The  roads  are  laid  either  with  granite 
blocks  or  with  cobble  stones,  over  which,  throughout  the  greater 
portion  of  the  town,  a  thin  layer  of  asphalte  concrete  has  been 
recently  put  down. 

The  number  of  new  houses  erected  during  the  past  five  years 
is,  according  to  the  surveyor,  about  235.    There  is  supposed  to  be 
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was  made  by  the  Clinical  Research  Association,  at  the  instance  of 
the  medical  officer  of  health.  Tlie  particular  sample  of  water 
reported  on  had  apparently  been  forwarded  as  long  previously  as 
August  2Cth,  1899,  but  no  reason  is  given  in  the  report  for  the 
extraordinary  delay  in  forwarding  a  statement  of  the  results 
obtained.  The  total  number  of  micro-organisms  found  per  c.c.  is 
stated  to  be  higher  than  on  a  former  occasion,  and  the  BacittuB 
coif  was  isolated  when  comparatively  large  quantities  of  water 
were  examined.  The  report  suggests  that  the  ordinary  water 
organisms  had,  owing  to  the  hot  weather  prevailing  at  that  time, 
multiplied  considerably  wliile  the  sample  was  in  transit,  and  the 
conclusion  is  that  there  is  no  evidence  of  sewage  contamination 
occurring  in  such  quantity  as  to  warrant  condemning  the  water 
supply.     Apparently  no  chemical  analysis  was  made. 

Occasionally,  and,  as  I  was  informed,  more  particularly  in  hot 
weather,  complaints  are  received  that  the  water  drawn  from  tape 
in  the  town  is  somewhat  discoloured,  and  deposits  a  sediment  on 
standing.  This  is  due  to  the  fact  that  the  water,  when  of  a  com- 
paratively high  temperature,  is  cai)able  of  exerting  increased 
action  on  the  iron  of  which  the  mains  are  composed,  during  its 
passage  through  the  miles  of  pipes  intervening  between  the  water- 
works and  the  town.  Though  unpleasant  to  the  eye,  the 
periodical  occurrence  of  this  discoloration  does  not,  in  all  proba- 
bility, indicate  any  dangerous  contamination  of  the  water. 
Moreover,  the  condition  of  which  complaint  is  made  can  often  be 
obviated  in  lar^e  measure  by  not  using  the  water  first  drawn  from 
the  house-taps  in  the  morning.  Owing,  it  would  seem,  to  the 
water  mains  having  been  laid  for  the  most  part  only  some  2^  feet 
beneath  the  surface,  the  temperature  of  the  water  usually  exceeds 
60°  F.  from  about  the  middle  of  July  to  the  middle  of  September ; 
occasionally  during  this  period  it  mav  reach  as  high  a  point 
as  67°  F. 

Prom  what  has  been  said,  it  will  be  apparent  that  although  the 
quality  of  the  company's  water  has  shown  distinct  improvement 
of  late,  the  result  probably  in  large  measure  of  better  filtration, 
yet  there  is  obviously  room  for  further  improvement.  The 
present  manager  of  the  waterworks  appears  to  be  an  energetic  and 
capable  official,  who  keeps  himself  informed  as  to  the  progress  of 
knowledge,  both  mechanical  and  biological,  in  connection  with 
his  special  work.  It  is  to  be  hoped,  therefore,  that  the  water 
company,  with  the  assistance  of  their  manager,  will  be  successful 
in  their  endeavours  to  secure  that  the  water  supplied  by  them 
shall  eventually  reach  a  high  standard  of  purity. 


■ 
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Sewerage  and  Drainage. 

The  town  of  Boston  is  divided  into  two  portions,  east  and  west, 
by  the  tidal  river  Witham.  The  considerable  rise  and  fall  of  this 
river,  more  particularly  at  certain  tides,  is  utilised  in  the  periodical 
flnshing-oat  of  a  portion  of  the  main  sewerage  system  in  a  manner 
presently  to  be  described. 

East  BoBtan  Sewerage.  The  Barditch :— East  of  the  river,  the 
sewage  of  the  more  central  and  oldest  rart  of  the  town  diichsrgsa 
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to  an  ancient  sewer  called  the  Barditch.    This  was  originally  un-    app.  a,No.8. 
covered  from  end  to  end,  but  it  has  gradually  become  covered  in  on theOenerai 
by  the  owners  of  the  property  through  which  it  passed,  so  as  to  Sanitary 
enable  buildings  to  be  erected  over  it.    This  having  been  done  on  and  IdSSS^ 
no  definite  system  the  dimensions  of  this  sewer  vary  considerably  ifo^^^ho?* 
at  different  parts  of  its  course,  while,  for  the  most  part,  the  bottom  Boston;  by 
is  very  uneven,  and  the  sewer  has  no  regular  fall.    At  intervals  ^^-  copeman. 
along  its  course  are  large  catch-pits,  the  periodical  emptying  of 
which  is  not  only  a  matter  of  considerable  expense,  but  often  of 
much  annoyance  to  persons  living  in  the  neighbourhood.    This 
sewer  is  under  the  control  of  a  body  termed  the  Court  of  Commis- 
sioners of  Sewers  ;  the  sanitary  authority  of  the  borough,  curiously 
enough,  having,  as  such,  no  voice  in  its  management,  although 
members  of  the  town  council  are  ex  officio  members  of  this  court. 
On  an  official  of  this  court,  known  as  the  Dykereeve,  devolves  the 
responsibility  for  the  condition  of  the  dykes  and  sewers  under 
their  charge. 

The  Barditch,  as  will  be  seen  from  the  annexed  map,  commences 
at  St.  John's  Gowt  near  the  ferry  at  the  end  of  the  Skirbeck 
Road,  and  passing  at  the  back  of  the  Grammar  School,  the  end  of 
Si)ain  Lane,  through  tbe  Peacock  Yard  across  Dolphin  Lane,  under 
the  Corn  Exchange,  across  Straight  Bargate,  through  the  Red  Lion 
Yard,  under  the  houses  at  the  corner  of  Chapel  Street,  then  by 
Laughton's  School,  empties  at  Dipple  Gowt  near  the  Grand  Sluice. 
Taking  roughly  the  form  of  a  crescent,  this  sewer  extends  for  about 
three-quarters  of  a  mile  from  its  commencement  at  the  river  side 
below  the  town  to  its  termination  where  it  enters  the  river  above 
the  town,  the  sill  of  the  sewer  outfall  being  about  10  feet  below 
that  at  its  head.  Thus  the  whole  of  the  sewage  discharged  into 
the  Barditch  passes  from  south  to  north,  and  is  discharged  into  the 
river  at  a  point  just  below  the  Grand  Sluice,  whence  it  has  to  flow 
back  along  the  river  throughout  the  whole  length  of  the  town, 
passing  in  its  course  all  the  houses  and  other  buildings  on  the 
river  hsLuk. 

The  head  of  water  in  the  river  at  high  tides  is  utilised  for  the 
flushing  of  a  portion  of  the  Barditch,  the  possibility  of  obtaining 
this  periodical  flushing  having  apparently  bt^en  the  reason  for 
arranging  that  the  flow  of  sewage  should  take  place  in  the  reverse 
direction  to  that  which  would  appear  most  desirable.  Three 
systems  of  sluice  gates  have  been  laid  down,  one  at  the  head  of 
the  sewer,  protected  by  a  stout  iron  grating  to  prevent  the  entrance 
of  solid  floating  bodies,  a  second  at  a  point  where  the  ditch  passes 
close  to  the  market  place,  and  a  third  about  50  yards  distant  from 
its  outfall.  I  was  informed  by  the  Dykereeve  that  on  an  average 
the  water  in  the  river  was  sufficiently  high  to  be  turned  into  the 
head  of  the  sewer  nine  times  a  fortnight,,  though  it  would  appear 
that  actual  flushing  of  the  Barditch  is  not  carried  out  as  frequently 
as  this.  The  method  of  performing  the  operation  is  to  close  the 
market  place  sluice,  and  open  that  at  the  sewer  head,  by  which 
the  upper  portion  of  the  sewer,  forming  roughly  about  half  its 
length,  is  more  or  less  filled  with  the  river  water.  When  such  an 
amount  of  water  as  is  considered  sufficient  has  been  admitted,  the 
V       sluice  ail  the  sewer  head  is  closed.    The  water  that  h&s  boon  taken 
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in,  together  with  the  contents  of  the  sewer,  is  of  necessity  now 
held  up  until  on  the  ebb  the  river  has  fallen  sufficiently  to  render 
discharge  from  the  outfall  of  the  Barditch  possible.  The  tide 
having  fallen  sufficiently,  the  two  lower  sluices  are  opened,  when 
the  lower  half  of  the  sewer  is  flushed  out  by  the  discharge  of  the 
water  which  had  previously  been  penned  up  above  the  middle 
sluice.  From  the  description  given,  it  will  be  seen  that  for  a  con- 
siderable portion  of  each  twelve  hours  the  contents  of  the  Barditch 
remains  stagnant,  and,  as  during  these  periods  it  is  nevertheless 
receiving  continuous  additions  of  sewage  matter  through  the 
contributory  drains  which  join  it  at  frequent  points  throughout 
its  course,  the  pressure  within  it  must  be  considerable  at  times, 
more  especially  as  throughout  its  whole  length  no  provision  has 
been  made  for  ventilation.  The  southern  portion  of  the  Barditch, 
which  has  been  covered  in  comparatively  recently,  is  in  section 
an  oval,  the  internal  dimensions  of  which  are  much  smaller  than 
that  of  other  and  northern  portions.  At  the  point  where  I 
examined  this  egg-shaped  sewer  the  quantity  of  fluid  contents  was 
small  and  very  little  deposit  was  to  be  seen.  At  points  further 
north  the  dimensions  of  the  Barditch  became  so  great  as  easily  to 
permit  of  a  man  standing  upright  in  it,  and  the  amount  of  deposit 
was  greater.  As  the  Barditch  is  unventilated,  the  smell  when 
the  manholes  were  unsealed  was  foul,  particularly  when  the 
sluice  at  the  sewer  head  was  opened. 

Maud  Foster  {Bargate)  Drain  : — The  sewage  from  the  east 
side  of  the  town  not  drained  by  the  Barditch  passes  for  the  most 
part  by  a  large  number  of  comparatively  small  drains  discharging 
into  the  Maud  Foster,  or,  as  it  is  otherwise  called,  the  Bargate 
Drain  {see  map).  This  so-called  di^in  is  one  of  the  wide  canals  or 
channels  which  were  originally  cut  for  the  purpose  of  draining  the 
Lincolnshire  Fenlands.  Its  course  is  almost  directly  from  north 
to  south,  dividing  Boston  on  its  western  side  from  the  rural 
district  of  Skirbeck  on  its  eastern  bank.  South  of  the  town,  and 
just  beyond  the  Boston  docks,  it  opens  into  the  tidal  portion  of 
the  river  Witham.  At  this  point  are  sluice  gates,  by  which  the 
water  in  the  Bargate  Drain  is  held  up,  often  for  long  periods  at  a 
time,  for  the  benefit  of  the  farmers  in  the  uplands  during  periods 
of  scanty  rainfall.   - 

The  greater  number  of  the  houses  along  the  Skirbeck  side  of 
the  drain  also  discharge  into  it,  and  thus,  during  hot  weather,  the 
stagnant  water  of  the  drain  becomes  exceedingly  offensive.  In  a 
report  by  Mr.  W.  H.  Wheeler,  the  present  surveyor  to  the  borough, 
dated  August  30th,  1866,  he  states  that  "the  total  number  of 
houses  draining  into  Maud  Foster  on  the  Boston  side  is  839,  in 
addition  to  the  union  workhouse  and  several  slaughter-houses  and 

factories The  total  quantity  of  sewage  matter  daily 

discharged  by  Boston  alone  into  Maud  Foster  Drain  cannot  be  less 
than  83,900  gallons  ;  and,  as  in  a  dry  summer,  no  upland  water 
finds  its  way  down  the  drain,  the  water  in  it  is  stagnant  during 
the  hottest  months  of  the  year."  The  total  number  of  houses 
whence  sewage  reaches  the  Maud  Foster  Drain,  has,  during  the 
last  30  years  increased  largely,  and  the  daily  volume  of  sewage 
has  been  correspondingly  augmented.     Of  the  drains  discharging 
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into  the  Maud  Foster  from  the  Boston  side,  a  few,  as  in  the  case    app.  a,  Nc.  a 
of  the  Barditch,  are  under  the  control  of  the  Court  of  Commis-  onthe^nerai 
sioners  of  Sewers.     This  circumstance  has  made  the  question  of  5?°****"^ 
dealing  with  the  pollution  of  the  Maud  Foster  Drain  somewhat  andAdminii?* 
complicated,  but  a  much  more  important  obstacle  to  amending  BoroSSho?* 
thd  condition  of  this  drain  arises  from  the  fact  that  joint  action  on   Boston ;  by 
the  part  of  both  Boston  and  Skirbeck  is  necessary  if  any  useful  i>'- Oop««n*°- 
result  is  to  be  obtained.     For  the  past  40  years  at  least,  from  time 
to  time,  attempts  have  been  made  to  deal  with  the  problem,  now 
by  the  urban,  and  now  by  the  rural  sanitary  authority.     But  the 
two  have  never  united  in  formulating  and  executing  an  adequate 
sewerage  scheme,  and  their  several  plans  for  individual  action  have 
time  after  time  proved  abortive. 

There  can  be  no  doubt  that  a  satisfactory  system  of  sewerage, 
independent  of  the  Bargate  Drain,  is  as  much  needed  for  that  part 
of  Skirbeck  adjoining  Boston  as  for  East  Boston  itself. 

At  present,  setting  aside  those  Skirbeck  dwellings  which  are 
close  by  the  Bargate  Drain,  the  great  majority  of  the  Skirbeck 
houses  drain  into  *^  soakage  wells,''  that  is,  cesspools,  the  interior 
of  which  is  purposely  constructecl  so  as  to  allow  the  material  dis- 
charged into  them  to  soak  away  as  freely  as  possible  into  the 
neighbouring  sub-soil. 

Two  special  instances  of  nuisance  due  to  defective  arrangements 
for  the  drainage  of  houses  in  particular  areas  of  Skirbeck,  in  the 
vicinity  of  Boston,  came  to  my  notice.  On  the  left-hand  side  of 
Hospital  Lane,  as  one  goes  from  Boston,  a  drain,  serving  several 
houses,  terminates  by  the  edge  of  the  footpath  in  a  two  foot  barrel- 
drain  which  empties  into  an  open  ditch.  This  latter,  which  passes 
along  two  sides  of  a  large  field,  used  formerly  to  discharge  into 
the  Bargate  Drain,  but  the  exit  door  having  become  damaged,  the 
Commissioners  of  Sewers,  it  would  appear,  instead  of  repairing  the 
door,  bricked  it  up  and  put  in  a  small  sanitary  pipe  elbow,  so 
spoiling  the  fall.  This  ditch  is  cleared  out  occasionally,  never- 
theless, at  the  time  of  my  visit,  semi-solid  material,  the  smell  from 
which  was  very  offensive,  filled  the  ditch  to  within  six  inches  of 
the  crown  of  the  barrel-drain.  In  Old  Workhouse  Lane  I  found 
a  similar  condition  of  affairs,  the  only  difference  being  that,  as  far 
as  I  could  learn,  this  ditch  has  always  been  practically  an 
open  cesspool. 

In  November,  1898,  an  enquiry  was  held  at  Boston  by  an 
inspector  of  the  Board,  with  reference  to  a  representation  made  by 
the  town  council  as  to  the  desirability  of  including  within  the 
borough  the  outlying  districts  of  Skirbeck  and  Skirbeck  Quarter, 
together  with  a  portion  of  the  parish  of  Fishtof  t.  It  was  urged  on 
behalf  of  the  borough,  that  Boston  itself  and  the  populous  parts  of 
Skirbeck  and  Skirbeck  Quarter  form  one  continuous  town,  and 
that  the  urban  parts  of  these  parishes  are  outgrowths  of  the 
borough.  Against  the  representation  it  was  urged,  however, 
among  other  points,  that  as  the  sewerage  of  the  borough  is* 
very  deficient  the  areas  proposed  to  be  added  would  gain  nothing 
with  respect  to  sewerage,  and  that  in  consequence,  even  if  it  were 
desirable  that  the  borough  should   be    extended,  no  extension 
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App.  A,  No.  8.  should  be  authorised  until  the  corporation  are  in  a  position  to  offer 
good  and  efficient  means  of  sewerage  to  the  districts  which  they 
wish  to  annex.     The  Board  refused  the  application. 

As  far  as  I  could  learn,  the  town  council  now  appear  to  take  up 
the  position  that  until  incorporation  of  SkJrbeck  with  Boston  is 
effected  it  is  impossible  for  them  to  move  in  the  matter  of 
improvement  of  the  Bargate  Drain,  as  the  Boston  Rural  Council, 
in  whose  •  district  Skirbeck  is  situated,  would  be  unwilling  to 
share  the  necessary  expense  of  diverting  all  sewerage  from  this 
water-course. 

West  Boston  Sewerage. — On  the  western  side  of  the  town  the 
system  of  sewerage,  which  has  existed  since  1858,  or  earlier, 
appears  very  inefficient.  In  certain  respects  it  even  compares 
unfavourably  with  the  condition  of  the  Barditch  on  the  east  side 
of  the  town. 

In  Boston  West  the  difficulties  encountered  when  the  present 
system  of  sowers  was  laid  down  were  undoubtedly  considerable, 
since  the  gradients  are  of  necessity  very  flat.  The  main  sewer  had 
to  be  arranged  to  discharge  at  low  water,  and  as  the  whole  surface 
of  the  town  through  which  it  passes  is  below  high- water  level,  the 
gradient  of  the  sewer  throughout  its  length  of  more  than  a  mile 
does  not  exceed  one  foot  in  every  thousand  feet. 

»  This  main  sewer  commences  in  Carlton  Road,  passing  thence 
along  Fydell  Street  and  Irby  Street,  and  onwards  as  f^r  as  King 
Street,  from  which  point  it  passes  through  private  property  to  an 
outfall  into  the  haven  near  the  basin  in  Skirbeck  Quarter.  Exten- 
sions of  this  sewer  have  been  carried  down  Argyle  Street,  Granville 
Street,  Sydney  Street,  and  Sleaford  Road.  The  sewer  where  of 
brickwork  is  egg-shaped,  radiated  bricks,  specially  made  for  the 
purpose,  having  been  used.  The  invert  is  made  of  earthen- 
ware. Tributary  sewers  are  formed  of  glazed  stoneware 
pipes,  the  joints  caulked  with  hemp  and  cemented.  At  irregular 
intervals  along  the  course  of  the  sewer  are  manholes  with  iron 
covers,  some  of  which  are  perforated.  Beneath  each  manhole  the 
floor  of  the  sewer  is  deepened  to  form  a  catch-pit  for  solid  matter, 
which,  as  I  was  informed,  is  cleared  out  "  from  time  to  time." 
No  ventilating  shafts  have  been  erected  along  the  course  of  the 
sewer,  as  the  surveyor  has  advised  the  sanitary  committee  that 
they  enable  the  effluvia  to  escape  "  more  on  a  level  with  the  bed- 
room windows  of  houses,"  adding,  in  a  report  to  the  committee, 
that  he  had  found  it  impossible  to  obtain  suitable  sites  for  their 
erection.  Recently  manhole  covers  have  been  made  air-tight,  and 
sewer  air,  especially  when  under  pressure,  through  the  outfall 
being  blocked,  is  likely  to  escape  into  the  houses.  So  likely  is 
this  to  happen  that  the  sanitary  committee  now  suggest  that  it 
would  be  better  to  '*  re -open  the  manholes,  and  endure  the  occa- 
sional smell  arising  from  them,  than  run  the  risk  of  sewer  gas 
escaping  into  houses  through  improperly  trapped  drains." 

Certain  of  the  houses  on  the  western  side  of  the  river,  f(»r 
instance  in  High  Street,  Stanbow  Lane,  part  of  Pinfold  Lane, 
and   St.  George's   Lane,  do   not  drain  into  the  main  sewer,  but 
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discharge  direct  into  the  haven.    Another  portion  of  the  town,  in    app.a.No.8. 
the  area  including  Woodville  Road  and  Brothertoft  Road,  is  so  onthoOenerai 
low-lying  that  it  has  been  found  impossible  to  drain  the  houses  Hanitary 
into  any  of  the  branch  sewers.     In  consequence,  cesspools  have  and  AdmfnlST 
been  provided,  in  some  instances  too  near  the  houses,  which  have  Bj^ughof*^ 
purposely   been  left  uncemented,  in  order  to  allow  the  liquid  Boston: by 
portion  of  their  contents  to  soak  away.    Owing,  however,  to  the  ^''  ^p«°^"- 
impervious  nature  of  the  ground,  the  result  desired  has  not  been 
obtained,  and  one  or  two  that  I  examined  were  full,  almost  to  the 
level  of  the  ground,  with  foul-smelling  contents,  the  surface  of 
which  was  covered  with  large  gas  bubbles.     One  of  the  occupiers 
complained  that,  owing  to  the  pressure  in  the  cesspool,  his  liouse- 
traps  had   been   forced,  with  results  decidedly   unpleasant  and 
possibly  dangerous.    A  few  houses  near  Woodville  Road  drain 
into  a  ditch,  which  passes,  for  some  distance,  alongside  the  road, 
and  eventually  discharges  into  the  North  Forty-foot  Drain. 

Emanations  from  this  Woodville  Road  ditch  cause  considerable 
nuisance  in  summer. 

Flushing  of  the  western  sewer  is  efiPected  by  tanks  constructed 
at  '^  the  principal  terminations  of  the  sewers  in  connection  with 
it  {see  map).  The  tanks  hold  from  600  to  1,000  gallons  each,  and 
are  supplied  from  the  water  company's  mains.  As  soon  as  the 
water  reaches  a  certain  level  in  the  tank  it  is  discharged  into  the 
sewer  by  a  syphon  specially  designed  for  the  purpose.  The  time 
occupied  in  filling  the  tanks  varies  according  to  the  size  of  the 
supply  pipe  in  the  street,  from  a  quarter  of  an  hour  to  two  hours, 
and  to  discharge  from  one  to  two  minutes.  The  water  company 
charge  £2  a  year  for  the  water  for  each  tank,  reserving  the  right 
to  stop  the  supply  in  case  of  scarcity  of  water.  Each  tank  is  used 
twice  a  week."*  The  flushing  tank  at  the  head  of  the  sewer 
which  passes  down  Sleaford  Road  was,  at  the  date  of  my  visit, 
opened  and  the  cover  of  the  manhole  nearest  below  it  was  also 
removed.  As  a  result,  a  most  objectionable  smell  asserted  itself, 
making  my  inspection  of  the  interior  somewhat  difficult.  The 
catch-pit  at  the  bottom  of  this  manhole  was  full  of  semi-solid 
matter,  which  extended  into  and  half  filled  the  sewer  itself.  On 
the  discharge  of  the  contents  of  the  flushing  tank  no  appreciable 
disturbance  of  this  semi-solid  deposit  had  occurred  after  an 
interval  of  ten  minutes,  when  observation  was  discontinued.  The 
flushing  tank  in  Sydney  Street  was  said  to  be  out  of  order.  In 
Carlton  Street  an  experiment  in  flushing  on  a.  gigantic  scale, 
independently  of  the  flushing  tanks,  had  just  been  carried  out 
under  the  supervision  of  the  surveyor.  Water  from  large  clay-pits 
had  been  pumped  by  steam  power  for  a  fortnight  into  the  sewer 
at  a  manhole  where,  by  blocking  up  one  or  other  of  the  sewer 
openings  the  water  could  be  made  to  pass  along  either  to  the  right 
or  left,  the  sewer  being  practically  level  at  this  point.  As  the 
result  of  the  influx  of  so  large  a  quantity  of  water  (at  a  cost,  as  the 
surveyor  informed  me,  of  about  £20)  this  sewer  was  free  from 
deposit  between  the  manhole  and  the  junction  of  the  sewer  with 
the  one  in  Sleaford  Road. 


*  Report  of  Surveyor,  189A. 
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Manhole  covers  were,  on  the  occasion  of  my  visit,  also  removed 
m  Granville  Street  and  Irby  Street.  In  the  former  sewer  I  found 
the  accumulation  of  stagnant  sewage  so  considerable  that  it  was 
impossible  to  see  either  the  inlet  or  outlet  of  the  sewer.  The 
surface  of  the  sewage  was  covered  with  bubbles  and  the  smell  was 
most  offensive.  In  Irby  Street  also  I  found  the  manhole  full  of 
stagnant  sewage  to  withiii  about  a  foot  of  the  road  surface, 
although,  at  the  time,  the  tide  in  the  haven  was  quite  low.  In 
short,  the  greater  portion  of  the  sewerage  system  on  the  west  side 
of  the  town  has  come  to  constitute  what  is  practically  a  gigantic 
cesspool,  the  contents  of  which,  under  existing  circumstances,  are 
never  completely  removed,  and  consequently  undergo  putrefactive 
changes  in  aitUy  the  gases  resulting  from  these  processes  finding 
an  exit  as  best  they  can,  either  through  or  around  the  manhole 
covers  or  to  the  interior  of  houses. 

Evidence  that  the  sewers  leak  in  places  is  afforded  from  time  to 
time  when  the  roadway  is  opened  up  for  any  purpose  near  the 
main  sewer  or  one  of  its  branches.  This  was  particularly  evident 
early  in  the  present  year  when  the  ground  in  Granville  Street  was 
opened  for  the  purpose  of  laying  water-pipes.  In  this  particular 
street  the  sewer,  as  I  am  informed,  always  stands  full  or  nearly 
BO.  On  this  account  house  drains  discharging  to  this  sewer  have 
been  so  laid  as  to  enter  the  sewer  at  the  top,  instead  of  at  the  side 
as  would  be  the  case  under  ordinary  circumstances. 

House  drains  for  the  most  part  consist  of  earthenware  pipes 
which  are  disconnected  from  the  house  by  means  of  gulley  traps 
over  which  sink  and  other  pipes  discharge.  In  the  great  majority 
of  cases  no  provision  is  made  for  their  ventilation. 


Excrement  and  Refuse  Disposal. 

Water-closets,  with  flushing  apparatus  proper,  are  comparatively 
few  in  number  in  Boston.  There  exist,  however,  some  150  closets 
unprovided  with  any  proper  water  supply  for  flushing  purposes, 
the  reason  given  being  that  the  charges  of  the  water  company  for 
the  installation  of  a  cistern  and  its  accessories,  and  for  the  use  of 
water  for  closet  flushing,  are  prohibitive.  These  "  hand-flushed  " 
closets  are  commonly  very  foul. 

With  the  above  exceptions,  "ash-bin"  closets  are  almost 
universal  in  Boston.  The  type  of  those  closets  approved  by  the 
town  council  consists  of  a  combination  of  privy  and  ash-bin.  The 
vault,  usually  about  three  feet  square  and  rather  less  in  depth,  is 
required  to  be  built  above  the  level  of  the  ground  and  to  be  made 
water  tight,  and  a  drain  is  connected  with  the  lowest  part  of  the 
vault  in  order  to  carry  off  any  excess  of  liquid  beyond  what  can 
be  absorbed  by  the  ashes.  The  contents  of  the  vaults  are  supposed 
to  be  emptied  by  men  employed  by  the  town  council  once  every 
fortnight  in  winter  and  once  a  week  in  summer,  but  in  the  hot 
weather  the  operation  is  liable  to  be  specially  offensive,  particularly 
as  in  summer  time  the  supply  of  ash«s  is  apt  to  become  very 
scanty.  With  the  idea  of  minimising  offence  incidental  to  the 
emptying  of  the   vaults,  carbolised  peat  is  now  employed  as  a 
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deodorant,  a  fact  which  may  account  for  farmers  being  no  longer  app.  a«No.8. 
willing  to  take  over  the  excremental  material  removed,  the  ontheOenerai 
presence  of  carbolic    acid    being  perhaps  held  to  diminish  its  Saaitary 

mannriai  value.  and  Adminis- 

tration of  the 

In  the  ash-closets  on  certain  premises  the  vaults  were  full  up  to,  §SJ25??by 
or  even  above,  the  level  of  the  seat ;  in  other  instances,  the  vaults  Dr.Copeman. 
contained  a  considerable  quantity  of  fluid.  .  It  is  thus  apparent 
that  arrangements  for  removal  of  the  prix^y  contents  are  inadequate. 
In  one  or  two  instances  I  found  that,  owing  to  there  "being  no 
means  of  access  from  the  back,  the  only  way  of  removing  the 
contents  of  the  privy-vault  was  through  the  living  rooms  of 
cottages. 

Collection  and  disposal  of  refuse  from  these  closets  is  a  task  of 
considerable  magnitude.  The  quantity  of  material  collected 
amounts,  according  to  the  surveyor's  estimate,  to  about  14  one- 
horse  loads  daily,  or  an  average  of  from  4,200  to  4,300  per  annum. 
Formerly,  the  material  collected  was  in  considerable  demand  with 
farmers  and  market  gardeners  in  the  neighbourhood,  and  the 
refuse  was  readily  disposed  of  at  a  price  of  from  28.  to  28.  6d.  per 
load,  delivered  free.  Of  late,  however,  the  demand  has  fallen  off 
to  such  an  extent  that  difficulty  is  now  experienced  in  getting  rid 
of  it  at  any  price. 

At  present,  the  material,  consisting  of  fsBcal  material  mingled 
with  a  certain  proportion  of  ashes,  together  with  potato  peelings 
and  other  household  refuse,  such  as  old  tins,  boots,  paper,  &c.,  is 
carted  outside  the  town,  for  distances  varying  from  one  to  two 
miles,  and  tipped  into  disused  brick  pits.  Concerning  these 
dumping  grounds,  the  medical  officer  of  health  says  in  his 
annual  report  for  1899  : — "  An  intolerable  nuisance  is  created  in 
almost  every  outskirt  of  the  town  by  the  accumulation  of  huge 
heaps  of  refuse  and  garbage,  deposited  by  the  sanitary  authority 

and  allowed to  remain  for  months,  pouring  out 

the  most  sickening  smells.  During  the  summer  and  autumn, 
many  houses  are  almost  uninhabitable,  being  invaded  by  myriads 
of  flies,  which  are  bred  upon  these  putrid  heaps  of  filth." 

I  visited  certain  of  these  collections  of  refuse  which  lie  along- 
side the  main  road  which  runs  near  to  the  White  Bridges  in 
Skirbeck  Quarter  about  a  mile  from  the  town,  and  I  can  fully 
confirm  the  description  of  the  medical  officer  of  health  as  to  the 
grave  nuisance  arising  from  these  deposits.  I  found  a  block  of 
cottages  within  about  fifty  yards  of  the  spot  on  which,  at  the 
time,  the  contents  of  a  refuse  cart  were  being  tipped  ;  the 
inhabitants  of  these  cottages  make  much  complaint  of  the  smell 
arising,  more  particularly  in  summer,  from  the  refuse  heaps.  In 
this  and  in  some  other  cases  a  large  quantity  of  water  was  present 
at  the  time  that  the  filling-in  process  was  commenced,  and  no 
attempt  has  been  made,  either  at  that  time  or  since,  to  drain  the 
site.  As  a  consequence,  putrefaction  is  accelerated  and  nuisance 
increased. 

Locally  it  is  considered  that  eventually  dwellings  may  be 
erected  on  ground  made  level  by  the  filling-in  of  these  pits  with 
refuse. 
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To  secure  abatement  of  the  nuisance  from  the  present  method 
of  disposal  of  the  town's  refuse,  the  medical  of&cer  of  health 
recently  suggested  to  the  sanitary  committee  the  advisability  of 
erecting  a  destructor.  The  committee  have  expressed  the  opinion 
that  difficulty  would  arise  from  a  destructor  having  to  be  placed 
some  distance  away  from  the  town,  and  that  in  whatever  spot  it 
were  placed  a  very  great  nuisance  would  be  created  by  the 
succession  of  carts  delivering  refuse  to  it,  and  they  say  that  they 
have  not  succeeded  in  finding  any  place  where  they  think  a 
destructor  could  be  used  without  being  objected  to  by  the 
surrounding  inhabitants.  I  ascertained  that  the  surveyor  was 
aware  of  no  less  than  six  possible  sites,  of  which  one  appeared  to 
possess  certain  special  advantages,  in  that  it  is  situated  in  the 
lowest  part  of  the  west  side  of  the  town  (see  map),  and  so  would 
make  a  convenient  site  for  a  pumping  station  for  lifting  the 
sewage  from  the  district  where  the  drainage  at  the  present  time 
is  most  defective.  Power  for  pumping  sewage,  or  for  generating 
electricity,  could  be  rendered  available  by  the  consumption  of  the 
refuse. 

The  surveyor  estimates  the  cost  of  ^  sufficient  two-cell 
destructor,  together  with  the  cost  of  land  on  which  to  erect  it,  as 
about  £2,000.  Putting  the  annual  cost  of  labour  and  repairs  in 
working  the  destructor,  after  allowing  for  sale  of  clinkers,  at  an 
average  amount  of  Is.  M.  per  ton,  and  taking  the  quantity  to  be 
destroyed  at  the  present  time  as  15  loads  a  day,  or  11  tons,  he 
reckoned  the  annual  cost  at  £2;^2  lOs.,  or,  with  an  additional  £i()0 
for  interest  and  repayment  of  capital  on  an  outlay  of  £2,00i»,  to.  a 
total  of  £332  10^.  He  points  out  that  the  cost  of  scavenging, 
including  street  sweeping  and  collecting  house  refuse,  is  annually 
increasing,  the  sum  paid  during  the  past  year  having  been  £1,167, 
while  the  sale  of  a  portion  of  the  material  for  manure  only  realised 
£108.  The  net  cost  in  1899  was  therefore  £1,0^9,  as  against  £923, 
the  average  net  cost  of  the  past  three  years.  The  great  expense 
thus  incurred  is  in  part  due,  he  considers,  to  the  fact  that  the 
material  has  often  to  be  carted  for  considerable  distances,  which, 
again,  will  account  for  the  small  quantity  collected  by  each  cart. 


Other  Sanitary  Conditions. 


There  are  six  common  lodging-houseSy  which  are  all  registered 
Their  condition  leaves  much  to  be  desired ;  the  cubic  space 
allowed  pf^r  head  is  insufficient,  and  the  sanitary  arrangements 
are  generally  bad.  In  one  instance  the  closets,  situated  in  a 
narrow  yard  behind  the  houses,  were  in  an  extremely  filthy 
condition. 

Thirty  slaughter-houses  are  registered,  of  which  26  are  in 
regular  use.  Of  these  i^6,  some  appear  to  be  kept  clean,  but  many 
are  not.  The  regulation  as  to  hanging  up  a  copy  of  the  byelaws 
is  not  always  complied  with.  At  a  slaughter-house  in  Thread- 
needle  Street  the  floor  had  not  been  washed  down  after 
slaughtering  on  the  previous  evening ;  there  was  a  large  accumu- 
lation  of  manure   in   the   yard ;    the  drain  was    stopped,    and 
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irregularities  in  the  yard  were  filled  with  stinking  fluid  material.  app.a,No.8. 

In  another  slaughter-house  a  receptacle  filled  with  garbage,  and  a  on  the  General 

bucket  of  blood,  had  been  left  over  from  the  previous  day  ;  and  SSj,^.^^,^ 

on  several  other  premises  I  found  great  want  of  cleanliness.  and  Adminu- 

triition  ot  the 

The  keeping  of  pigs  on  slaughter-house  premises  is  common.  BoSon  ?bv 
Much  complaint  it  occasioned,  but  the  practice  cannot  be  dealt  Dr.CopJeman. 
with,    in    the  opinion  of    the  town  clerk,  under  the    present 
byelaws. 

It  would  undoubtedly  prove  advantageous,  not  only  to  the 
inhabitants,  but  also  to  the  butchers,  if  a  public  abattoir  could  be 
substituted  for  the  many  small  private  slaughter-houses  at  present 
existing. 

The  Dairies^  Cowsheds^  and  Milkshops  Order  having  been 
disregarded  by  the  town  council,  no  regulations  are  in  force  for 
insuring  that  the  milk-supply  shall,  as  far  as  possible,  be  kept 
free  from  contamination  of  one  or  another  kind.  There  are 
twenty- eight  cowsheds  in  the  borough,  in  which  at  the  time  of 
my  visit  107  cows  were  housed.  The  condition  of  many  of  these 
cowsheds,  as  regards  provision  of  air  space  and  ventilation,  is 
unsatisfactory. 

Of  the  bake^ioiises  some  were  as  clean  and  well-arranged  as 
others  were  the  reverse.  At  a  bakehouse  in  Wormgate,  not  only 
were  the  premises  exceedingly  dirty,  but  a  quantity  of  bones  and 
tattered  bits  of  clothing  were  littered  about.  Another  Wormgate 
bakery  had  a  **  hand -flu  shed"  water-closet  built  against  the 
bakehouse  wall,  the  doors  of  bakehouse  and  closet  being 
sufficiently  close  to  allow  an  unpleasant  smell  to  pervade  the 
bakehouse. 

Offensive  trades  carried  on  at  Boston  are  those  of  f ell-mongering 
and  tallow-boiling.  No  byelaws  for  minimising  nuisance  from 
the  processes  incidental  to  these  trades  have  been  adopted,  though 
fonnal  complaint  seems  to  have  been  made  to  the  town  council 
on  more  than  one  occasion. 


ENTBBIC  FBVER  iND  DiARRHOBA  IN  BOSTON. 

Enteric  fever : — During  the  past  ten  years  there  have  been  only 
two  during  which  not  a  single  death  has  been  recorded  from 
enteric  (typhoid)  fever,  while  in  three  of  these  ten  years  the 
number  of  deaths  has,  considering  the  population  of  the  borough, 
been  excessive. 

In  his  annual  reports  for  1898  and  1899,  Dr.  Tuxford,  the 
medical  officer  of  health,  has  directed  special  attention  to  the 
question  of  the  increased  incidence  of  enteric  fever  in  these  two 
years.  Dr.  Tuxford  further  noted  that  in  1898  the  cases  were 
nearly  three  times  as  numerous  on  the  west  as  on  the  east  side  of 
the  town,  and  concluded  that  the  prevalence  of  the  disease  must 
bear  relation  to  the  inefficient  sewerage  arrangements,  and  the 
consequent  fouling  of  the  soil.  In  1899  the  distribution  of 
enteric  fever  cases  was  more  general  than  in  the  previous  jear^  18 
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Aw.A«No.8.  out  of  30  notified  caaes  of  the  disease  having  occurred  on  the 
west  side  of  the  town,  and  12  on  the  east,  or^  if  cases  of 
"  continued  fever  "  1)e  added,  the  numbers  will  be  19  for  the  west 
side  and  15  for  the  east  respectively. 

The  sanitary  committee  of  the  town  council  are  responsible  for 
a  recent  statement  that  '^  It  is  during  the  last  two  years  that  the 
number  of  typhoid  cases  has  been  at  all  serious/*  adding,  on  what 
grounds  I  do  not  know,  '*  We  do  not  think  that  any  fresh  system 
of  town  drainage  would  lessen  the  sickness  or  make  the  town 
more  healthy.'*  From  the  first  of  these  statements  it  would 
appear  that  the  writers  were  ignorant  of  the  fact  that  in  1893 
Boston  was  visited  by  an  outbreak  of  enteric  fever  more  wide- 
spread than  was  the  case  in  either  1898  or  1899. 

In  the  following  year,  1894,  there  were  no  deaths  from  enteric 
fever,  but  from  that  date  onwards  the  disease  has  tended  to 
increase.  The  following  table  gives  the  number  of  notifications 
and  of  deaths  during  the  past  ten  years  : — 

Enteric  Fever  in  Boston. 


Year. 

Notifications. 

Deaths. 

1890 

1 

1 

1891 

9 

S 

1892 

S 

— 

1893 

97 

12 

1894 

4 

— 

1895 

12 

1 

1896 

U 

4 

1897 

24 

4 

1898 

80 

• 

6 

1899 

30 

8 

Diarrhcea  annually  accounts  for  a  considerable  number  of 
deaths  in  Boston,  more  particularly  among  infants  under  one  year 
of  age.  For  several  years  past  the  medical  officer  of  health  has 
called  attention  in  his  annual  reports  to  the  excessive  infant 
mortality  in  the  borough,  and  in  1899  he  notes  that  the  infant 
death  rate  reached  221*98  per  1,000  births,  no  less  than  103  deaths 
out  of  a  total  of  340  deaths  from  all  causes  having  been  in  children 
less  than  one  year  old.  Of  these  103  deaths,  20,  or  nearly  one- 
fifth  of  the  total  number,  were  from  diarrhoea.  In  1898  there 
wiere  12  deaths  from  this  disease,  and  in  1897  no  less  than  35. 
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The  following  table  gives  the  u umber  of  deaths  from  diarrhoea    App.A.No.a 


in  children  under  one  year  old  for  the  past  five  years  : — 

Deatlisfrom  Diarrhoea  in  Children  under  One  Year, 


Year. 


1895 


1896 


1897 


1898 


1899 


Deaths  per  Month. 


{  August    ... 
September 

{February 
August    ... 
September 

I  July 
August    ... 
September 
October  ... 

)'  September 
October   ... 
December 

fJuly 

j  August    ... 
i  September 
October   ... 
^November 


••• 


Total  for  Year. 


3r) 


13 


20 
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From  the  table  it  will  be  seen  that  the  greatest  number  of 
diarrhcea  deaths  occurs  in  the  autumn  months.  This  special 
incidence  in  late  summer  or  autumn  is  a  characteristic  of  the 
disease,  probably  due,  as  is  suggested  by  the  researches  of  the  late 
Dr.  Ballard,  to  the  circumstance  that  a  specific  diarrhoea  microbe 
is  ordinarily  an  inhabitant  of  the  soil,  and  that  it  is  only  when  the 
soil  temperature  at  some  distance  below  the  surface  reaches  a 
sufficiently  high  point  that  the  micro-organism  is  awakened  into 
exceptional  activity. 

In  discussing  the  question  of  the  sewerage  and  drainage  arrange- 
ments in  Boston,  I  have  shown  that  the  sub-soil  can  hardly  fail  to 
be  seriously  contaminated.  Thus  are  brought  about  conditions  to 
be  regarded  as  especially  favourable  to  epidemic  and  infantile 
diarrhoea. 

Here  it  may  be  added,  as  regards  prevalence  of  enteric  fever, 
that  it  seems  perhaps  permissible,  having  regard  to  the  inquiries 
of  the  medical  officer  of  health,  to  exclude  the  agency  of  water  or 
milk  as  factors  in  its  increased  prevalence  during  recent  years. 
Accordingly,  while  allowing  for  the  probability  that  personal 
contagion  from  dipeased  to  healthy  persons  may,  on  occasion,  have 
played  some  part  in  the  matter,  there  is  ground,  in  the  light  of  our 
present  knowledge  of  the  etiology  of  enteric  fever,  for  suspecting 
that  here  again  contamination  of  the  sub-soil  may  have  been 
concerned. 
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Sanitary  Administration. 

The  sanitary  committee  of  the  town  council  consists  of  nine 
members,  who  meet  fortnightlj'.  Mr.  Wm.  Pooles,  the  present 
mayor  of  the  borough,  and  by  profession  a  solicitor's  clerk  in  the 
employ  of  Mr.  Staniland,  the  town  clerk,  is  chairman  of  the 
committee. 

The  medical  oflBcer  of  health,  Arthur  Tuxford,  M.D.,  holds  a 
similar  post  in  the  Boston  Port,  Boston  Rural,  and  Sibsey  Rural 
Districts.  He  also  acts  as  medical  superintendent  to  the  Boston 
Fever  Hospital.  Dr.  Tuxford  is  also  in  private  practice,  is 
physician  to  the  Boston  Hospital,  and  has  recently  been  appointed 
to  the  post  of  coroner.  He  is  an  energetic  official  and  appears  to 
have  a  fair  knowledge  of  the  local  sanitary  circumstances  of  the 
districts  under  his  charge  and  of  his  duties  in  connection  there- 
with. In  the  Boston  Urban  District  he  is,  however,  ill-supported 
by  his  authority.  That  this  is  so  has  recently  been  exemplified 
by  the  action  which  the  sanitary  committee  of  the  town  councij 
have  taken  in  making  a  determined  attempt  to  refute  certain 
statements  made  by  Dr.  Tuxford  in  his  annual  report,  for  1899,  as 
to  conditions  prevailing  in  the  borough  of  3oston,  which,  quite 
properly,  he  stated  to  be  prejudicial  to  the  health  of  the  town. 
Dr.  Tuxford's  salary  as  medical  officer  of  health  for  the  Boston 
Urban  District  is  £65,  half  of  which  is  repaid  from  county  funds. 

The  inspector  of  nuisances,  Mr.  John  Stephenson,  holds  a  similar 
post  under  the  Boston  Port  Sanitary  Authority,  and  the  Boston 
Rural  District  Council.  He  i^  also  inspector  of  canal  boats.  He 
is  by  profession  a  surveyor,  but  he  possesses  no  detinite  qualifi- 
cation as  inspector  of  nuisances.  Nevertheless,  he  is  an  able  and 
energetic  official,  with  intimate  knowledge  of  the  sanitary  circum- 
stances of  his  district  and  of  bis  various  duties  in  connection 
therewith.  As  inspector  of  nuisances  for  the  urban  district,  he 
receives  a  salary  of  £74  145.  per  annum,  half  of  which  is  repaid 
from  county  funds. 

The  following  adoptive  Acts  are  now  in  force  in  the  borough  of 
Boston,*  the  date  in  each  case  being  that  on  which  the  Act  came 
into  operation  : — 

February  13th,  1878.— The  Baths  and  Wash-houses  Acts. 

January  1st,  1890.— The  Infectious  Diseases  (Notification)  Act, 
1889. 

May  1st,  1891. — The  Infectious  Diseases  (Prevention)  Act, 
1890. 

March  1st,  1891.— The  Public  Health  Acts  Amendment  Act, 
1890.     Part  III. 

March  1st,  .1893 .—The  Private  Street  Works  Act,  1892. 


*  The  port  sanitary  authority  have  not  adopted  either  the  Infectioiu  Disease 
(Notifioation)  Act,  1889,  or  the  InfectiouB  Diseases  (Prevention)  Act,  1890,  neither 
do  they  possess  any  regulations  under  leotion  125  of  the  Public  Health  AoL 
1875.  ^ 
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The  byelaws  in  force  in  the  urban  district  were  confirmed  by 
the  Home  Secretary  on  December  12th,  1867.  These  have 
reference  to  the  following  subjects  : — 

Scavenging. 

Nuisances. 

Common  Lodging-houses. 

New  Streete  and  Dwellings. 

Markets. 

Slaughter-  houses. 

Although  the  corporation  own  some  good  baths,  now  underlet, 
no  byelaws  are  in  force  as  regards  public  baths  and  wash-houses. 

The  question  of  byelaws  having  been  referred  to  by  the 
medical  officer  of  health,  in  his  annual  report  for  1899,  the  sanitary 
committee,  in  their  published  criticism  of  that  report,  say  : — 
"  Your  conmiittee  have  considered  sometime  since  the  advisability 
of  fresh  byelaws.  The  present  ones  are  old,  but  the  surveyor 
advises  the  committee  that  they  are  sufficient."  ....  In 
another  section  of  this  same  report  the  committee  say,  in  reference 
to  the  question  of  certain  sanitary  defects  in  houses  to  which  the 
medical  officer  of  health  had  called  attention  : — "  No  certificate  of 
completion  had  been  given  by  the  surveyor,"  intimating  that  the 
medical  officer  had  been  unduly  hasty  in  reporting  on  the  matter, 
since  a  byelaw  exists  to  the  effect  that  no  new  dwelling  shall  be 
occupied  until  the  surveyor  shall  have  given  a  certificate  that  all 
the  sanitary  and  other  arrangements  have  been  carried  out  in 
accordance  with  regulation.  Being  desirous  to  obtain  evidence  as 
to  the  manner  in  which  the  present  byelaws,  considered  by  the 
committee,  on  the  authority  of  the  surveyor,  to  be  sufficient  for 
all  purposes,  are  enforced,  I  took  as  a  test  case  this  question  of 
building  certificates,  and  applied  to  the  surveyor  to  show  me  the 
counterfoils  of  such  certificates  as  had  been  issued  during  the  past 
five  years.  During  this  period  about  235  new  houses,  as  he 
informed  me,  have  been  erected  in  Boston,  but  except  in  a  single 
instance  no  "  certificate  of  completion  "  had,  I  found,  been  issued 
by  him  during  this  same  period.  The  exception  occurred  in  the 
month  of  May,  19()0,  when  a  certificate  was  issUed  in  reference  to 
a  house  now  in  the  occupation  of  the  son  of  the  medical  officer  of 
health.  Only  seven  certificates  had  been  issued  during  the  last 
thirty  years,  yet  a  considerable  penalty  (£5  and  £2  per  diem 
during  default)  is  supposed  to  be  inflicted  on  persons  occupying  a 
house  in  respect  of  which  such  a  certificate  has  not  been  issued. 
In  this  connection,  also,  it  is  of  interest  to  learn  that  the 
committee  in  their  own  words  "  have  never  yet  had  before  them  a 
case  in  which  the  present  byelaws  have  not  been  sufficient  to 
enforce  any  liability  they  have  thought  necessary."  The  town 
clerk  was  only  able  to  tell  me  of  a  single  instance  in  which  a 
penalty  had  been  inflicted  for  contravention  of  the  building 
byelaws. 
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Boston ;  by 
Dr.  Copeman. 


Isolation  Hospital. 

In  1881  an  old  farm  house,  situated  about  one-and-a-quarter 
miles  from  Boston,  and  about  a  quarter-of-a-mile  from  the  docks 
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and  landing  stage,  was  acquired  as  an  isolation  hospital,  for  the 
joint  use  of  the  arban,  rural,  and  port  sanitary  authorities.  It 
contains  four  rooms  intended  for  use  as  wards  a  bedroom  for  "the 
caretaker  and  his  wife,  and  a  large  and  airy  kitchen,  which  is  also 
used  as  a  living  room.  The  hospital,  although  well  isolated  from 
other  buildings,  is  too  near  the  public  roads.  On  the  same  site 
there  is  in  addition  a  small  brick  building  erected  in  1893,  which 
is  known  as  the  small-pox  hospital.  This  building  is  damp.  It 
has  no  furniture  and  there  is  no  closet  accommodation.  Attached 
to  the  farmhouse  building  are  a  couple  of  ash  closets  which  I 
found  in  a  filthy  condition.  There  is  a  building  which  does  duty 
for  a  laundry,  and  several  out-houses,  one  of  which  contains  an 
old  and  clumsy  ambulance  ;  but  this  is  shortly  to  be  replaced  by  a 
more  modern  and  convenient  conveyance.  There  is  no  mortuary. 
Rain-water  is  stored  in  an  underground  tank  and  pumped  up  for 
use  in  the  hospital.  The  caretaker  informed  me  that  it  is  usually 
very  dirty,  and  has  an  exceedingly  unpleasant  taste.  For 
drinking  it  is  now  always  filtered  through  a  Berkefeld  filter. 
Slop-water  passes  to  a  cesspool,  which  is  emptied  occasionally. 

A  labourer  and  his  wife  live  on  the  premises  as  caretakers,  for 
which  they  are  paid  £30  per  annum.  When  there  are  patients  in 
the  hospital  the  man  is  paid  an  extra  158.  per  week,  and  the 
woman  is  paid  3."?.  a  week  for  each  patient  up  to  a  limit  of  12s.  for 
acting  as  nurse.  She  has  not  had  any  hospital  training.  Hitherto, 
the  various  authorities  concerned  have  not  provided  a  trained 
nurse,  although  private  practitioners  who  are  allowed  to  attend 
their  own  patients  in  the  hospital  have,  on  occasion,  installed  an 
efficient  nurse  in  charge  of  such  cases.  This  arrangement  has 
been  productive  of  friction,  owing  to  the  respective  duties  of  the 
nurse  and  the  caretaker's  wife  in  such  instances  not  having  been 
accurately  defined. 


D/sm/(?c^/on.— Neither  urban,  port,  nor  rural  authorities  possess 
an  apparatus  for  disinfection,  although  the  provision  of  an  efficient 
apparatus  for  this  purpose  was  strongly  recommended  both  by 
Dr.  Bulstrode  and  by  myself  at  the  time  of  our  visits  of  inspection 
to  the  urban  and  port  districts  respectively,  during  the  cholera 
survey  of  1893. 

In  answer  to  an  enquiry  from  this  Board  in  April,  1894,  as  to 
what  steps  the  Boston-  Urban  Sanitary  Authority  proposed  to  take 
in  reference  to  the  recommendations  of  their  inspector,  the  town 
clerk  stated,  that  as  regards  disinfection,  no  difficulty  had  been 
experienced  in  disinfecting  articles  or  clothing.  The  providing 
an  efficient  "portable  disinfector  has  been  recommended  by  the 
medical  officer,  and  will  be  considered  by  the  joint  authorities." 
Apparently  the  joint  authorities  determined  to  leave  the  matter 
in  stattc  quo,  as  nothing  further  has  been  done,  notwithstanding 
the  recommendations  from  this  Board  and  from  their  own 
medical  officer  of  health. 

Premises  which  have  been  occupied  by  patients  suffering  from 
infectious  disorders  are  fumigated  with  sulphurous  acid  gas,  under 
the  direction  of  the  inspector  of  nuisances,  on  the  termination  of 
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the  illness.  On  occasion,  infected  clothing  has  been  destroyed  by 
burning.  At  the  isolation  hospital  infected  bedding  and  body 
linen,  &c.,  is  soaked  in  a  disinfectant  solution  Jind  subsequently 
boiled. 


Recommendations. 

1.  The  town  council  should  at  once  carry  out  a  comprehensive 
scheme  for  the  efficient  sewering  of  the  town. 

2.  The  town  council,  pending  the  general  adoption  of  water- 
closets,  should  adopt  an  improved  system  for  the  disposal  of 
excrement  and  other  refuse. 

3.  More  extensive  provision  than  at  present  exists  should  be 
made  for  the  isolation  of  cases  of  infectious  disease,  in  view  of 
the  fact  that  the  farmhouse,  which  now  serves  as  the  isolation 
hospital,  in  addition  to  having  to  meet  the  demands  made  upon  it 
by  the  urban  sanitary  district,  has  further  to  provide  for  the  wants 
of  a  population  of  about  25,000  in  the  rural  sanitary  district,  and 
an  unknown  number  from  the  shipping  of  the  port.  The  present 
administrative  arrangements  should  be  improved,  and  mortuary 
accommodation  should  be  provided  at  the  hospital. 

4.  The  town  council  should,  as  speedily  as  possible,  provide  an 
efficient  apparatus  for  the  disinfection  of  infected  articles  and 
clothing. 

5.  The  town  council  should,  under  the  advice  and  with  the 
assistance  of  their  medical  officer  of  health,  revise  and  extend  the 
existing  byelaws,  and  bring  them,  so  far  as  the  special 
circumstances  of  the  district  permit,  into  accordance  with  the 
model  series  issued  by  the  Local  Government  Board. 

6.  The  town  council  should  draw  up  and  submit  to  the  Local 
Government  Board  regulations  under  the  Dairies,  Cowsheds,  and 
Milkshops  Order  of  1885-1886,  in  accordance  with  the  powers 
conferred  upon  them  by  Section  13  of  that  Order. 
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ADDENDUM  No.  1. 


Dear  Sir, 


Laboratories, 

12,  CoLviLLE  Road, 

London,  W., 
November  ^Oth^  1897. 


Wb  enclose  herewith  the  reeolts  of  our  analyses  of  the  four  samples  of 
water  taken  at  the  Boston  Waterworks  and  Town  Supply  by  our  assistant  on  the 
9th  inet.  In  addition  to  these  four  samples,  which  have  been  completely 
analysed  ohenucaQv  and  bacteriolog^cally,  we  took  a  fifth  sample  from  the  main, 
••Tt&  miles  from  the  reservoir,  for  bacteriological  examination. 
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APP.  A,  Noi  8.        The  remit  of  the  baoteriologioal  examinations  are  as  follows : — 

On  the  General 
Sjinitary 
Cfrcamstancee 
and  Adminis- 
tration of  the 
Borough  of 
Boston ;  by 
Dr.  Copeman. 


Xamber. 

Microbes 
percA 

1 
2 
3 

4 
6 

Unfiltered  water  from  beck  above  the  reservoir        

Unfllterel  water  from  near  outlet  of  reservoir 

Filtered  water  by  outlet  to  main 

Filtered  water  from  stand-pipe  in  Boston  Market 

Filtered  water  from  main  7  miles  from  reservoir       

1,660 

440 

81 

867 

442 

Baeillut  voli  commu%ln  was  found  in  all  these  samples,  but  the  typhoid 
bacillus,  although  specially  searched  for,  was  not  found. 

The  chemical  analyses  show  that  the  waters  are  of  inferior  quality ;  the 
or^^anio  carbon  and  nitrogen  are  very  high,  and  the  complete  absence  of  nitrates 
and  nitrites  show  that  self -purification  by  oxidation  is  not  taking  place. 

The  efficiency  of  the  filtration  is  only  81*6  per  cent.,  as  compared  with  the 
efficiency  of  over  09*9  per  cent,  usually  obtained  by  the  filter  beds  of  the 
Metropolitan  water  companies. 

We  would  especially  urge  on  your  company  the  xreat  necessity  of  improving 
the  filtering  appliances  so  as  to  bring  them  up  to  the  level  of  those  of  the  Londdn 
companies.  Apart  from  the  question  of  microbes  and  the  excess  of  organic 
matter,  which  may  be  partly  due  to  vegetable  peaty  matter,  the  water  is  of  good 
quality  chemically.  But  it  is  necessarily  exposed  to  the  dangers  of  contamination 
to  which  all  surface  waters  are  exposed,  and  on  this  account  it  requires  additional 
care  in  filtering.  The  fact  that  Jiaeillu*  coli  communU  was  found  in  all  the 
waters  points  to  a  source  of  pollution  which  may  at  any  moment  become  very 
serious 

We  remain. 

Truly  yours, 

WILLIAM  CROOKES. 

JAMES  DEWAR. 
R.  W.  Stanilakd,  Esq., 

Boston,  Lincolnshirs. 


ADDENDUM  No.  2. 


Deab  Sib, 


LAB0HAT0BI£8, 

14,  C0LVILI4E  Road, 

London,  W., 
November  29rd,  1897. 


I  beir  leave  to  acknowledge  receipt  of  your  letter  of  the  22nd  inst.  So  far 
as  we  are  acquainted  with  the  nature  and  extent  of  the  filter  beds  at  the  works 
of  yonr  water  company,  it  would  seem  possible  to  us,  unless  there  is  some 
engineering  difficulty  with  which  we  are  unacquainted,  to  almost  immediately 
improve  the  quality  of  the  water  supply,  and  render  it  satisfactory  for  public 
use.  We  refer  to  the  addition  of  a  layer  of  sufficient  thickness  (from  4  to  6 
inches)  of  fine  select<Hl  sand  on  the  surface  of  the  present  filtering  layer.  This 
would  require  to  be  done  under  the  direction  of  a  competent  engineer  of  large 
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ezperienoe  in  this  kind  of  work,  like  Mr.  Bryan,  of  the  East  London  Waterworks    app.  A,  Na  8» 

Companj,  who  would  then  be  able  to  say  if  the  present  area  of  filter  beds,  with  

such  an  luidition,  would  be  able  to  filter  at  the  proper  rate  a  sufficient  quantity  2?ni^J2*°*'*^ 

to  supply  l^e  daily  needs  of  Boston,  or  whether  the  filter  beds  would  require  to  circamstanow 

be  extended.  and  Adminit- 

tratipn  of  the 

It  does  not  neoessarily  follow  from  the  presence  of  Baoillut  ooli  that  there  is  S?J^Pij^^^' 

any  mixture  of  human  sewaj^e.    It  may  be  from  animal  pollution.    At  the  same  sr'ooMman. 
time,  its  presence  in  a  drinking  water  should  always  be  regarded  with  grave 
suspicion* 

In  the  meantime,  we  see  no  objection  in  the  water  company  acquiescing  in  the 
recommendation  of  the  medical  board  of  health  that  it  would  be  safer  either  to 
boil  the  water  or  to  filter  it  properly  before  it  is  used  for  dietetic  purposes. 

I  remain, 

Truly  yours, 

WILLIAM  CROOKES 

(/br  Self  and  Profeitor  Dewar). 
R.  W.  Staniland«  Esq., 

BoBTON,  Lincolnshire. 


8062  ...  U 
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On  the  General 
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Namber. 

Microbes 
perc.c. 

1 
2 
S 
4 

6 

Unflltered  water  from  beck  above  the  reservoir        

Unfllterel  water  from  near  outlet  of  reservoir 

Filtered  water  by  outlet  to  main 

Filtered  water  from  stand-pipe  in  Boston  Market 

Filtered  water  from  main  7  miles  from  reservoir 

1,660 

440 

81 

867 

442 

Bacillvut  aoli  communiH  was  fouiid  in  all  these  samples,  but  the  typhoid 
baoillus,  although  specially  searched  for,  was  not  found. 

The  chemical  analyses  show  that  the  waters  are  of  inferior  quality ;  the 
or^^anio  carbon  and  nitrogen  are  very  high,  and  the  complete  absenoe  of  nitrates 
and  nitrites  show  that  self -purification  by  oxidation  is  not  taking  place. 

The  efficiency  of  the  filtration  is  only  81*6  per  cent.,  as  compared  with  the 
efficiency  of  over  09*9  per  cent,  usually  obtained  by  the  filter  beds  of  the 
Metropolitan  water  companies. 

We  would  especially  urge  on  your  company  the  {^eat  necessity  of  improving 
the  filtering  appliances  so  as  to  bring  them  up  to  the  level  of  those  of  the  Londdn 
companies.  Apart  from  the  question  of  microbes  and  the  excess  of  organic 
matter,  which  may  be  partly  due  to  vegetable  peaty  matter,  the  water  is  of  good 
quality  chemically.  But  it  is  necessarily  exposed  to  the  dangers  of  contamination 
to  which  all  surface  waters  are  exposed,  and  on  this  account  it  requires  additional 
care  in  filtering.  The  fact  that  Bacillu*  coll  awimunh  was  found  in  all  the 
waters  points  to  a  source  of  pollution  which  may  at  any  moment  become  very 
■erioufl 

We  remain, 

Truly  youn», 

WILLUM  GROOKES. 

JAMES  DEWAJt. 
R.  W.  Staniland,  Esq., 

Boston,  Lincolnshirs. 


ADDENDUM  No.  2. 


Labouatobiks, 

14,  CoLviLiiB  Road, 

London,  W., 
November  29rd,  1897. 
Dear  Sib, 

I  beir  leave  to  acknowledge  reoeipt  of  your  letter  of  the  22nd  inst.  So  far 
as  we  are  acquainted  with  the  nature  and  extent  of  the  filter  beds  at  the  works 
of  your  water  company,  it  would  seem  possible  to  us,  unless  there  is  some 
engineering  difficulty  with  which  we  are  unacquainted,  to  almost  immediately 
improve  the  quality  of  the  water  supply,  and  render  it  satisfactory  for  public 
use.  We  refer  to  the  addition  of  a  layer  of  sufficient  thickness  (from  4  to  6 
inches)  of  fine  select<Hl  sand  on  the  surface  of  the  present  filtering  layer.  This 
would  require  to  be  done  under  the  direction  of  a  competent  engineer  of  large 
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ezperienoe  in  this  kind  of  work,  like  Mr.  Bryan,  of  the  East  London  Waterworks  ^ff.  A,  Na  8» 
Company,  who  would  then  be  able  to  say  if  the  present  area  of  filter  beds,  with  — 

such  an  addition,  would  be  able  to  filter  at  the  proper  rate  a  sufficient  quantity  S?ni^J2*°*'*' 
to  supply  the  daily  needs  of  Boston,  or  whether  the  filter  beds  would  require  to  circam8tanoe<« 
be  extended.  and  Admiiiis- 

tration  of  the 
It  does  not  neceesarily  follow  from  the  presence  of  Bacillut  ooli  that  there  is   S?1[2!^^k' 
any  mixture  of  human  sewage.    It  may  be  from  animal  pollution.    At  the  same   snOoMman. 
time,  its  presence  in  a  drinking  water  should  always  be  regarded  with  grave 
suspicion. 

In  the  meantime,  we  see  no  objection  in  the  water  company  acquiescing  in  the 
recommendation  of  the  medical  board  of  health  that  it  would  be  safer  either  to 
■b<»l  the  water  or  to  filter  it  properly  before  it  is  used  for  dietetic  purposes. 

I  remain, 

Truly  yours, 

WILLIAM  CROOKES 

(/br  Self  and  Profeuar  Dewar). 
R.  W.  8TANILAKD,  Esq., 

HoBTOK,  Lincolnshire. 


8962  ...  u 
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APP.  A,  No.  P. 

On  Sanitary 
Olrcumstancat 
and  Adminin- 
tration  of 
Kortham 
Urban  Dis- 
trict ;  by 
Dr  Beece. 


No.  9. 

Rbport  on  the  Sanitary  Cirgumstancbs  of,  and  Adminis- 
tration in,  the  NoRTHAM  Uhban  District,  Devonshire  ; 
by  Dr.  R.  J.  Rbeoe. 


Recent  annual  and  special  reports  of  the  Medical  Officer  of 
Health  of  the  Northam  Urban  District  having  been  deficient  in 
information  of  a  sort  to  enable  the  Board  to  judge  of  the  sanitary 
condition  of  the  district,  of  the  work  done  by  this  Officer,  or  of  the 
measures  of  sanitary  improvement  required  to  be  carried  out 
in  the  district,  the  Board  decided  on  local  enquiry  by  one  of 
their  medical  inspectors,  and  this  duty  was  entrusted  to  me. 

The  sanitary  circumstances  of  the  district  have  been  the  subject 
of  inquiry  by  the  Medical  Department  of  the  State  on  two  former 
occasions.  The  late  Sir  Richard  Thorne  reported  in  1871  on 
the  district  to  the  Privy  Council  ;  and  in  1894  the  district  was 
inspected  by  me  in  connexion  with  the  Board's  Cholera  Survey. 
Extract  of  my  report  thereon  appears  in  the  Inland  Sanitary 
Survey  Report.,  189a-95.* 

At  my  first  inspection  in  1894,  I  had  the  report  of  my  lat«  chief 
to  guide  me.  At  my  recent  inspection  I  was  able  to  compare  the 
present  condition  of  the  district  with  that  which  obtained  at  my 
inspection  in  1894 ;  this  procedure  being  simplified  by  ascertaining 
from  notes  made  at  my  former  visit  what  alterations  had  since 
taken  place. 


I.— GENERAL    SANITARY     CIRCUMSTANCES     OF     THE 

DISTRICT. 


Topography. — The  Urban  District  of  Northam  is  situated  on 
the  North  Devonshire  Coast.  To  the  south  are  the  Borough  of 
Bideford,  and  the  Rural  District  of  Bideford.  Its  eastern  boundary 
is  formed  by  the  River  Torridge,  which  towards  tho  north  meets 
the  River  Taw.     To  the  west  it  has  the  Atlantic  Ocean. 

The  country  is  somewhat  hilly,  but  varies  considerably,  A 
considerable  portion  is  flat,  as  at  the  lower  part  of  Westward 
Ho  !  and  the  Nortliam  Burrows  where  the  sea  occasionally  flows 
over  the  land.     In  places  it  is  well  wooded. 

Geology. — Shillet  (clay-slate),  Devonshire  culm,  and  limestone 
form  the  strata  upon  which  the  district  is  placed. 

*  Twcnty-foiuth  Annual  Report  of  the  Lo9al  Govormont  Board  ;  Supplement 
in  continuation  of  the  Report  of  the  Medical  Officer  for  13U4-U5. 
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Division  of  the  District. — For  practical  purposes  the  district    app.  a.  No.  p. 
may  be  roughly  divided  into  five  sub-areas,  each  having  different  on  Sanitary 
characteristics.    (1.)  Appledore  :  a  seaport,  where  there  are  ship-  SS^AdrnfoiiH" 
building  yards  and  a  dry  dock.*    (2.)  Noitham  :  itself  a  good  size  *f*^°°  °^ 
country  village.    (3)  Orchard  Hill :  a  residential  neighbourhood,  urban  Di»- 
where  there  are  many  houses  standing  in  their  own  grounds,  but  iJj^i^^ 
also  some  smaller  holdings.     (4)  Westward  Ho  !  :  a  sea-side  resort, 
with  schools,  golf-links,  and  a  certain  number  of  private  houses. 
(5)  Northam  lUdge  :  a  detached  portion  of  the  district,  situated  to 
the  north  of  Bideford,  purely  rural  in  character. 

As  there  is  considerable  diversity  of  character  in  these  five  sub- 
areas,  it  will  be  convenient  in  certain  parte  of  this  report  to  treat 
of  each  separately. 

The  district  has  been  divided  into  four  wards  by  the  Devonshire 
County  Council  for  election  purposes  ;  these  wards  are  Northam, 
Appledore,  Westward  Ho  !  and  Orchard  Hill.  Northam  Ridge 
forms  part  of  Orchard  Hill  ward. 

Area^  Pt/jmlatioN.,  arid  Inluibited  Houses, — The  Northam  Uriian 
District  is  partly  within  the  Bideford  Sub-district,  and  partly 
within  the  Northam  Sab-district  of  the  Bideford  Registration 
District.  The  area  in  acres  is  1^,042,  the  rateable  value  is  £15,91S. 
The  population  at  the  census  in  1891  was  5,043,  and  the  number 
of  inhabited  houseb  1,045.  It  is  believed  at  the  next  qensus  these 
figures  will  be  substantially  increased. 

Roadways. — The  approximate  length  of  the  roadways  is. 

Main  Roads,  about  4  miles, 

Other  Roads,  about  19  miles. 

Private  Roads  repairable  by  the  owners,  about  2  miles. 

For  the  greater  part  they  are  gravel  or  macadam,  and  are  kepi 
in  good  repair,  and  well  scavenged.  There  are  streets,  however,  in 
Appledore  irregularly  paved  and  deficient  in  channelling. 

Dwellings. — There  are  in  Northam  Urban  District  dwellings  of 
many  different  types.  Faulty  building  in  the  better  class  houses 
of  the  place  did  not  come  under  my  observation.  As  regards 
cottage  property,  it  was  noticeable  that  eavespouting  was  defective 
in  a  number  of  cases,  and  that  many  dwellings  were  damp.  Some 
houses  are  back  to  back,  each  house  having  only  two  small  rooms 
These  are  principally  in  Applt^dore,  where  also  many  of  the 
houses  are  in  a  dilapidated  condition.  Westward  Ho !  and 
Orchard  Hill  are  practically  free  from  insanitary  cottage  property, 
except  for  a  group  of  buildings  huddled  together  at  Higher  Cleeve 
Houses  in  the  latter  sub-area.  A  few  old  cottages  have  been 
pulled  down  in  recent  years,  principally  in  Appledore. 

The  following  table  prepared  for  mc  by  the  Overseer, 
Mr.  Labbatt,  shows  the  number  of  inhabited  houses,  obtained 

*  The  Bhippmg  of  the  district  is  for  eanitary  purpoees  imder  th»  oontrol  Of  the 
Barnstaple  Port  Sanitary  Authority. 
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by  enumerating  the  separate  ratings,  classified  as  to  rateable  values, 
and  apportioned  to  the  five  sub-areas  just  mentioned  : — 

Table  (A),  showing  the  estimated  number  of  inhabited  houses 
in  five  sub-areas  of  the  Northam  Urban  District,  and  the 
number  of  such  houses  at  certain  specified  ratings. 


Division  of  District. 

Estimated 

Number  of 

inhabited 

Houses. 

Number 
of  Houses 

rated 
under  £5. 

1 

Number 

of  Houses 

rated  over 

£5  and 

under 

£10. 

Number 

of  Houses 

rated  over 

£10  and 

under 

£20. 

Number 

of  Houses 

rated  over 

iL20. 

1 
Appledore 

568 

1 

447 

86 

32 

3 

Northam      ,' 

279 

204 

52 

16 

7 

Orchard  Hill          ...  ' 

HO 

52 

20 

7 

61 

Westward  Ho!        ...  , 

129 

16 

30 

29 

54 

Northam  Ridge      ...  ' 

13 

8 

2 

1 

2 

1 

Total , 

1,129 

727 

190        1 

86 

126 

From  thin  table  it  will  be  seen  that  roughly  50  per  cent,  of  the 
inhabited  houses  are  in  Appledore,  24  per  cent,  in  Northam, 
\i)  per  cent,  in  Orchard  Hill,  12  per  cent,  in  Westward  Ho  !  and 
only  1  per  cent,  in  Northam  Ridge.  Further,  the  table  shows 
that  more  than  half  the  total  houses  in  the  district  are  rated  at 
le:»s  than  £5. 

From  Table  A,  another,  Table  13,  has  been  prepared,  showing 
definitely  for  each  of  the  five  sub-areas,  as  well  as  for  the  whole 
district,  the  ratio  to  total  houses  oi*  dwellingd  at  one  and  another 
rateable  value. 

Table  B. — Showins:  for  the  five  sub-areas,  and  for  the  whole 
Urban  District  of  Northam,  the  proportion  of  the  inhabited 
houses  at  certain  rateable  values.  • 


Division  of  District. 


Total 

inhabited 

houses. 


Per  cent. 
(Under  £5. 


Per  cent, 
over  £5 

and 
under 

£10. 


Per  cent. 

over  £10 

and 

under 

£20. 


Per  cent 
over  £20. 


Appledore 

100 

79 

15 

H 

k 

Northam      

100 

73 

19 

6 

2 

Orchard  HiU 

100 

37 

14 

5 

44 

Westward  Ho ! 

100 

12i 

23 

22^ 

42 

Northam  Ridge 

100 

62 

15 

15 

8 

Total 

100 

64 

17 

1 

8 

11 

101 

It  thus  appears  that  small  holdings  are  relatively  most  abundant    app.  a.  No.  9. 
in  Appledore  and  Northam,  and  highest  rated  houses  in  Orchard  on  s&nitaiy 
Hill  and  Westward  Ho  !  JindSST 

This  different  distribution  of  poorer  class  dwellings  will  be  Northam 
seen  to  be  not   without  significance   when   the  details  of  the  trf(^°i^^ 
sanitary   condition   of  each    part  of    the    district  come    to    be  ^r.~ 
considered. 

Courts  and  yards  are  often  imperfectly  paved  and  drained,  in 
some  cases  no  attempt  has  been  made  to  pave  and  drain  them. 
This  is  especially  the  case  at  Appledore  and  Northam.  Never- 
theless, the  conditions  of  many  iMick  yards  has  been  distinctly 
improved  since  my  visit  in  1894. 

Water  Su2>ply. — The  water  supply  of  the  district  for  the 
greater  part  is  derived  from  shallow  wells.  Some  of  these  are 
only  a  few  feet  deep,  others  are  from  HO  feet  to  40  feet  in  depth. 
A  large  number  of  these  wells  are  mere  holes  excavated  in  the 
shillet ;  others  have  dry-steined  walls,  made  of  large-sized  water- 
yom  pebbles,  apparently  derived  from  Ihe  beach.  For  the  most 
part  these  are  to  be  seen  at  Appledore.  From  some  wells  the 
water  is  raised  by  means  of  a  pump,  or,  occasionally,  by  any 
improvised  arrangement,  such  as,  e,g.^  an  ol-l  meat  tin  lowered  by 
a  string.  Others,  again,  are,  as  has  been  intimated,  mere  dip 
wells.  In  the  dry  weather  many  of  the  wells  fail  to  yield 
water.  Failure  in  this  way  of  groups  of  neighbouring  wells  has 
sometimes  led  to  local  water  famine. 

Many  of  these  wells  are  so  placed  as  to  be  liable  to  serious 
pollution.  For  instance,  in  a  court  at  Appledore,  a  pebble-steined 
well  was  observed  a  few  yards  below  certain  privies  and  refuse 
tips.  Surface  water  from  the  ground  above  the  well  and  from  the 
yard  of  a  court  hereabouts  could  flow  directly  into  the  well, 
and  certain  of  the  houses  in  the  court  have  no  water-closet  or 
privy  accommodation.  At  the  time  of  my  visit  recently  deposited 
human  excrement  was  observed  close  to  the  mouth  of  a  well. 
Slop  water  is  also  thrown  on  to  the  ground  of  this  court,  as  the 
houses  are  not  always  provided  with  slop  sinks  connected  with 
proper  drains  or  gutters. 

Appledore  at  present  is  very  badly  supplied  with  water.*  Many 
houses  have  no  water  supply  of  any  kind,  and  their  occupiers  are 
dependent  for  water  upon  the  goodwill  of  their  neighbours. 
Man}'  of  the  wells  excavated  in  the  shillet  are  brackish  when 
the  tide  is  up.  Certain  houses  are  supplied  with  water  by  gravita- 
tion, through  pipes  laid  on  from  springs,  the  result  of  private 
enterprise.  There  are  wells  of  a  public  character  to  which  the 
people  can  go  to  fetch  water.  The  two  principal  public  wells 
are  some  distance  apart.  One,  known  as  Cawsey's  Well,  is  in 
the  village  of  Appledore.  There  is  a  plentiful  supply  of  water 
from  this  well,  which  is  only  about  six  feet  deep  and  is  mani- 
festly fed  by  springs.    The  walls  are  dry-steined,  and  the  well  is 


*  Afl  Ml  instAnoe  of  thiB,  the  ooUan  made  at  a  looal  collar  manufactory  have 
to  bo  teat  to  Bidoford  to  be  washed  I 


m 

App  A,yo.g.   close  to  the  road-side,  in  proximity  to  houses  ;  a  fe\^  fe^t  Hway 
On  Sanitary      from  it  is  a  coach-house,  outside  and  against  the  walls  of  whrch' 
SdAdS^^  refuse  is  thrown.    The  second  public  well,  also  evidently  fed 
N^rtS^m  ^^'  springs,  is  at  West  Aippledore.     It  is  situated  at  the  junction 

Urban  Die-        of  the  low  cliff  with  the  beach.     At  high  tide  the  well  would. 
DniJeoce.         ^®  reached  by  the  sea  water ;  and  a  dead  animal  washed  up  by 
the  sea  was  recently  deposited  within  a  few  feet  of  it.     I'he 
greater  number  of  the  inhabitants  of  West  A.ppledore  fetch  their 
drinking  water  from  this  well. 

At  Westward  Ho  !  besides  shallow  wells  such  as  I  have  described 
there  are  also  two  small  private  water  supplies.  One  of  these  is  at 
the  United  Service  College,  where  water  is  pumped  from  a 
well  to  a  reservoir  on  the  hill  side,  whence  it  flows  by  gravitation 
to  the  College.  The  other  is  known  as  Mr.  Taylor's  supply. 
Here  the  water  is  pumped  from  a  well  to  an  open  reservoir  on  the 
hill  side,  whence  it  flows  by  gravitation  to  houses  on  Mr.  Taylor's 
property.  Not  much  care  would  appear  to  be  taken  to  preserve 
the  water  in  this  reservoir  from  contamination.  The  reservoir  is 
situated  on  a  steep  hill  side,  and  a  much  frequented  road  passes 
close  to  and  winds  partly  round  the  reservoir  from  which  it  ia 
separated  by  a  wall.  On  higher  ground  than  the  reservoir  is  a 
house,  the  cultivated  garden  of  which  slopes  down  to  the  reservoir, 
and  against  the  wall  which  separates  this  garden  from  the 
reservoir  refuse  is  thrown.  The  reservoir  is  shaped  like  an 
irregular  shallow  cone  ;  the  sides  are  constructed  of  stone,  lined 
with  cement.  Weeds  grow  in  the  cracks  of  the  cement  and 
between  the  stones,  and  vegetable  life  flourishes  in  the  water. 

At  a  conference  which  I  had  with  the  then  Sanitary  Authority 
of  Northam  after  my  inspection  in  1S94,  I  urged  the  necessity  of 
providing  an  adequate  snpply  of  wholesome  water  for  each  house- 
hold in  the  district.  And  subsequently  from  time  to  time  the 
Board  wrote  to  the  Sanitary  Authority  and  their  successors,  the 
Urban  District  Council,  enquiring  what  steps  had  been  taken  to 
provide  a  water  supply  for  the  district.  The  usual  reply  to  such 
enquiries  was  to  the  effect  that  the  matter  was  receiving  con- 
sideration. 

In  May,  1896,  local  complaints  as  to  the  defective  water 
supply,  which  had  become  pressing,  took  the  form  of  a  petition  to 
the  Board,  signed  by  many  residents  in  the  district.  Some  further 
correspondence  between  the  Board  and  the  District  Council  failed 
to  lead  to  adequate  steps  for  dealing  with  the  matter  in  a  com- 
prehensive manner.  And  in  August,  1897,  formal  application 
was  made  to  the  Board  by  certain  ratepayers  for  action  under 
section  299  of  the  Public  Health  Act,  1875. 

This  had  the  effect  of  inducing  the  Urban  District  Council  to 
make  serious  effort  to  provide  a  public  water  supply.  On  September 
9th,  1897,  the  Council  formally  resolved  to  apply  for  Parliamentary 
powers  to  carry  out  a  water  scheme  prepared  by  Mr.  Baldwia 
Latham.  Thereupon  the  complaint  under  section  299  of  the 
Public  Health  Act,  1875,  was  withdrawn. 

On  25th  July,  1898,  an  Act  of  Parliament  received  the  Royal 
Assent  authorizing  the  Urban   District  Council  of  Nortliam  to 


103 

construct  waterworks  for  the  supply  of  their  district,  and  for    APP.A^ct. 
other  purposes.     At  the  date  of  ray  visit  these  works  were  in   onSanitii;ry 
process  of  construction.  ^d  AdSST 

tration  of 

The  Urban  District  Council  have  acquired  the  freehold  of  some   NortJ^ 
160  acres  of  moorland  at  Melbnry,  in   the  parish  of   Parkhara,  trict-.by 
outside  the  district,  some  five  and  a  half  miles  distant,  in  a  direct  Dr.Reeoe. 
line  from  their  boundary.     The  purchased  land  forms  the  upper 
part  and  sides  of  a  valley.     By  building  a  dam  across  this  valley 
it  is  estimated  that  a  reservoir  capable  of  holding  33  million 
gallons  of  water  will  be  formed. 

From  the  reservoir  the  water  before  delivery  will  pass  to  filter 
beds.  These  are  three  in  number  ;  each  24  feet  10  inches  x  56 
feet  9  inches  x  8  feet.  They  are  arranged  so  as  to  be  used 
separately.  The  filtering  material  in  layers  from  above  down- 
wards consists  of  sand,  crushed  limestone  and  sand,  gravel,  and 
broken  limestone.  From  the  reservoir  the  water  runs  into  a 
pure-water  tank  80  feet  x  20  feet  x  14  feet. 

The  dam  has  a  puddle  trench  which  varies  in  thickness,  and 
is  carried  down  to  water-tight  strata.  The  embankment  of  the 
dam  is  made  of  clay  and  stone. 

ft 

From  this  pure- water  tank  the  water  will  travel  by  gravitation 
through  iron  pipes  to  a  service  reservoir  which  will  be  placed 
just  inside  the  Northam  Urban  District,  above  Westward  Ho  ! 
where  the  Council  have  purchased  about  an  acre  and  a  half  of 
freehold  land  ;  the  line  of  pipes  being  some  eight  miles  long. 

From  this  service  reservoir  the  water  will  be  distributed ,  by 
iron  mains  varying  from  6  inches  to  2  inches. 

The  estimated  cost  of  the  scheme  is  £26,000,  but  this  amount 
will  probably  be  exceeded  before  the  work  is  finished.  The 
work  was,  by  the  terms  of  the  contract,  to  be  finished  in  November, 
1900.  At  the  time  of  my  inspection  in  July,  1900,  the  reservoir 
and  filter  beds  at  Melbury,  and  the  service  reservoir,  had  not  been 
completed,  and  no  pipes  had  been  laid.  £15,000  had  already 
been  paid  to  the  contractor,  and  another  £5,000  was  about  to  be 
applied  for  by  them. 

It  is  conctidered  that,  on  completion  of  the  scheme,  the  whole 
of  the  Urban  District,  with  the  exception  of  the  detached  portion, 
Northam  Ridge,  will  be  supplied  with  water  by  gra\itation. 

A  main  road  crosses  the  gathering  ground,  and  this  road  has 
been  diverted  at  its  lower  end  to  permit  of  the  construction  of 
the  dam.  The  road,  as  diverted,  is  drained  down  the  centre 
by  a  12-inch  pipe  drain  to  carry  the  surface  watt^tr  of  the  road 
away  from  the  reservoir.  The  gathering  ground  purchased  by  the 
Council  is  moorland  in  character,  and  is  free  from  buildings,  with 
the  exception  of  a  cottage  near  its  highest  point,  which  cottage  it  is 
I«oposed  to  use  for  the  residence  of  a  man  who  is  to  be  placed  in 
chaige  of  the  works. 

The  natiiral  drainage  of  certain  cultivated  land,  sharply  sloping 
to  the  reservoir  on  each  side,  is  taken  into  the  supply.    This 
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App.  A,  No.  9.  cultivated  lanh  has  not  been  purchased  by  the  Urban  District 
On  Sanitary  Council,  a  circumstance  which  is  somewhat  surprising,  inasmuch 
Sod^^miidir  fts  the  Council  has  had  to  make  an  accommodation  road  across 
Northam  *^  *^^®  land,  and  to  build  a  small  reservoir  to  supply  three  cattle- 

Urban  Dis-        troughs  with  water  on  each  side  of  the  main  reservoir.    The  cost 
Drflieeoe.         ^^  these  works  must  have  almost  equalled,  if  indeed  it  did  not 

exceed,  the  value  of  the  land  in  question,  the  existence  of  which, 
under  cultivation,  must  involve  some  degree  of  risk  to  the  purity 
of  their  water  supply. 

Sewerage^  House  Draimige^  and  Ejrcrefnent  Disposal, 

On  account  of  the  unequal  distribution  of  the  population,  the 
uneven  surface,  and  the  wide  area  of  the  district,  no  single 
comprehensive  scheme  of  sewerage  is  practicable.  It  will  be 
convenient  to  treat  of  sewerage,  and  also  of  house-drainage  and 
excrement  disposal,  separately  as  regards  each  of  the  four  sub- 
areas,  Appledore,  Westward  Ho  !,  Northam,  and  Orchard  Hill.  The 
isolated  sub-area  of  Northam  Ridge  is  so  small  that  it  does  not  call 
for  detailed  consideration. 


(1.)— Appledorb. 

Sewerage, — Many  of  the  older  sewers  of  Appledore  are  stone 
drains  or  culverts,  originally  constructed  to  carry  the  surface 
water  into  the  tidal  River  Torridge,  but  afterwards  used  for 
sewage. 

^ome  20  years  ago  other  sewers  were  laid  down,  consisting  of 
9-inch  circular  socketed  earthenware  pipe.  These  sewers  dis- 
charge into  a  12-inch  intercepting  main  outfall  sewer  laid  along 
the  beach.  They  are  ventilated  by  road  gratings  at  manholes ; 
these  gratings,  however,  are  often  blocked  up  with  road  detritus. 
Many  complaints  were  made  by  the  inhabitants  as  to  offensive 
smells  arising  from  the  manholes. 

In  September,  1897,  after  local  inquiry,  the  Board  sanctioned  a 
loan  to  re-sewer  Bude  Street,  one  of  the  main  thoroughfares  in 
Appledore.  This  sewer,  with  a  gradient  of  1  in  12,  runs  from  the 
top  of  Bude  Street  to  discharge  into  the  12-inch  intercepting 
sewer.  It  is  a  10-inch  circular  stoneware  sewer  pipe  jointed  in 
cement.  It  is  supplied  with  manholes  and  lampholes.  Originally 
there  were  two  4-inch  ventilating  shafts,  placed  at  the  top  of 
Bude  Street,  but  these  have  been  taken  down  on  account  of  local 
objection. 

A  new  sewer  has  also  been, laid  in  Market  Street,  a  street  which 
joins  Bude  Street  at  right  angles. 

The  newer  sewers  in  Appledore  can  be  flushed  with  water  from 
the  hose  of  a  water-cart.  But  in  view  of  the  scarcity  of  water 
such  flushing  takes  place  only  at  rare  intervals. 

At  a  point  on  the  beach  where  the  Bude  Street  sewer  joins  the 
intercepting  sewer  a  manhole  has  been  provided,  the  cover  of 
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which  is  supposed  to  be  water-tight  in  order  to  keep  out  the  tide,    ap'.  a^o.«. 
and  there  is  a  hatch-box  fixed  in  the  manhole  to  prevent  the  On  Sanitary 
refiux  of  sewage.    At  the  time   of  my  visit  this  manhole  was  Sla  Admfnis^' 
covered  with  a  large  stone  slab,  and  pebbles,  &c.,  had  deposited  ^*^"g2^^' 
over  it,  so  that  the  manhole  was  not  to  be  seen.     I  am  informed   urb^n  Dis- 
that  it  was  found  necessary  to  deal  thus  with  the  manhole  as  the   ©rfifeece. 
tide  had,  at  one  time,  "  lifted  "  the  cover  bodily. 

The  intercepting  sewer,  constructed  in  1878,  is  a  12-inch  pipe 
running  under  the  beach  along  the  river  frontage  of  Appledore. 
It  intercepts  the  drainage  from  the  various  sewers  laid  down  in 
streets,  which  are  for  the  most  part  at  right  angles  to  the  quay. 
It  is  continued  to  an  outfall  in  Appledore  Pool  by  a  ir)-inch  pipe. 

As  vessels  are  moored  alongside  the  quay  for  purposes  of  dis- 
charging or  loading  cargo,  or  for  repairs,  and  as  this  main  sewer 
with  its  branch  sewers  is  in  places  only  a  few  feet  under  the 
surface  of  the  beach — some  of  them  indeed  can  be  seen  at  low 
water — it  comes  about  that  the  weight  of  the  ships  occasionally 
breaks  the  sewers.  As  a  result  sewage  escapes  at  low  water  on  to 
the  beach  and  creates  a  nuisance.  At  my  visit  my  attention  was 
directed  to  one  of  these  breakages  then  existing.  So  long  as 
the  sewer  pipes  are  unprotected  and  vessels  continue  to  moor  at 
the  quay,  such  accidents  will  continue  to  occur. 

Besides  the  main  intercepting  sewer  there  is,  at  West  Appledore, 
a  second  small  outfall  sewer,  which  receives  the  drainage  of  some 
comparatively  new  bouses.  It  is  composed  of  circular  socketed 
earthenware  pipes  and  discharges  on  to  the  beach  through  a 
circular  iron  pipe  9  inches  in  diameter. 

Hi/use  Drainage, — Besides  the  dwellings  which  are  served  by 
sewers  in  Appledore,  there  are  other  houses  which  are  drained  to 
cesspools ;  many  others  again  have  their  own  drain  pipe  to  the 
beach,  and  such  drains  generally  discharge  on  to  the  foreshore  above 
low- water  mark. 

There  are  a  few  houses  with  inside  sinks  discharging  over 
gullies  outside  the  dwelling.  In  others  the  pipe  from  the  sink 
would  appear  to  be  in  direct  communication  with  the  house  drain. 
Also  there  are  cases  where  a  pump  is  placed  in  a  kitchen  or 
scullery,  the  overflow  trough  of  which  communicates  directly 
with  the  house  drain.  In  most  iurttances  the  gr<^at<^r  portion  of 
the  slop  water  is  thrown  down  gullies  in  the  yards,  or  on  gardens 
where  such  exist.  In  some  places,  however,  the  houses,  some  of 
which  are  of  the  back-to-back  type,  have  no  drains  of  any  sort  or 
description. 

Excrement  Disposal, — There  are  a  certain  number  of  water- 
closets  in  Appledore.  In  the  better  class  houses  these  are  placed 
inside  the  dwelling  and  are  usually  flushed  with  water  from  a 
rain-water  tank  ;  when  this  supply  fails,  hand-flushing  is  resorted 
to.  Occasionally  the  soil-pipe  is  continued  up  to  the  eaves  for 
ventilation  ;  these  ventilating  pipes,  however,  are  not  always  taken 
up  straight.  Some  soil-pipes  are  unventilated.  The  majority  of 
the  water-closets  are  outside  the  houses,  and  the  larger  proportion 
of  them  are  band -flushed.     Certain  of  these  water-closets  do  duty 
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for  more  than  one  house,  and  some  of  them  were  f onnd  in  very  fool 
condition.  In  consequence  of  the  scant}**  supply  of  water  in  the 
district  these  hand- flushed  water-closets  are  seldom  adequately 
flushed. 

Many  houses  have  midden  privies,  loyally  called  "  dung-pits," 
some  of  which  serve  more  than  one  household.  These  receptacles 
are  generally  constructed  partly  below  the  surface  of  the  ground; 
usually  they  are  uncemented,  many  being  mere  holes  in  the 
ground.'  They  are  often  not  covered  over,  and  their  sloppy 
contents  soak  into  the  neighbouring  soil.  In  some  parts  of 
Appledore  the  gardens  are  situated  on  a  higher  level  than  the 
dwelling  houses,  and  it  is  in  thbse  gardens  that  the  privies  are 
generally  placed^  The  duty  of  deansing  the  privies  devolves  upon 
the  individual  householder.  Instances  were  met  with  in  New 
Street,  Appledore,  where  the  midden  prives  have  been  emptied 
only  twice  in  the  year,  in  particular  cases  once  only  in  two  years. 
Occasionally  there  is  a  pigstye  in  connection  with  the  midden 
privy,  but  there  are  very  few  pigs  kept  in  the  district  at  the  present 
time. 

Many  of  the  houses  are  unprovided  with  water-closet  or  privy 
accommodation  of  any  kind.  Inquiries  instituted  at  such  houses 
revealed  the  fact  that  in  some  cases  commodes  were  kept  in  the 
belrooms,  and  that  the  contents  of  su3h  were  emptied  on  the  beach 
at  irregular  intervals.  In  other  instances  people  appear  ordinarily 
to  '*  use  the  beach, "  or  in  the  event  of  the  tide  being  up,  or  the 
weather  bad,  any  other  spot  convenient  for  the  purpose.  The 
accuracy  of  this  information  was  clearly  demonstrated  by  inspec- 
tion of  the  district. 

At  the  shipbuilding  yards  there  are  wooden  privies  built  out 
upon  the  quay,  and  used  by  workmen  employed  in  the  yards. 
The  excrement  in  these  cases  drop«*  into  the  water  at  high  tides, 
but  on  the  beach  at  low  water. 


(2.)— NORTHAM. 

Sewerage. — The  original  sewers  here  were  mere  rubble  drains 
for  surface  water.  Some  of  these  rubble  drains  remain  to-day. 
From  title  to  time  portions  of  them  have  been  replaced  by  circular 
socketed  pipes  of  9  inches  or  12  inches  in  diameter.  One  short 
sewer  recently  laid  in  Foie  Street  has  manholes  and  ventilators. 
At  one  or  two  points  on  the  sewers  are  flushing  tanks,  filled 
from  time  to  time  by  hand. 

The  sewerage  system  of  Northam,  such  as  it  is,  has  two  outfalls, 
situate  close  together  on  meadow  land  near  the  village.  This 
land  belongs  to  a  local  farmer.  The  sewage  discharged  at  the 
outfalls  passes  along  open  ditches  through  pasture  land  ;  partly  it 
soaks  inito  the  soil,  partly  it  gains  access  by  way  of  the  ditches  or 
small  streams  to  the  sea.  At  one  place  there  is  a  tank  where 
sewage  solidFT  are  deposited. 
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House  Drainage, — In  Northam  the  older  house    drains    are  afp.a^No.9. 

probably  mere  stone  drains.    In  recently  built  houses  earthen-  OnSaniury 

-ware  pipes   are  used.    Slop-water   sinks  in  the  newer  houses  aD?>^minii!^ 

discharge  over  gullies  in  the  open  air.     The  greater  part  of  iJ*H?°®' 

the  slop  water,  however,  is  thrown  down  gullies  in  the  yards  urban  di»- 

or  on  to  the  gardens.    A  few  of  the  soil-pipes  are  ventilated,  but  JJJfR'eSoe. 
it  is  seldom. that  these  ventilating  shafts  are  carried  up  without  a 
bend. 

Excrement  Disposal. — The  water-closets  of  Northam  aro  rarely 
placed  inside  the  houses.  They  are  generally  in  the  yards  and 
are  hand-flushed.  The  privy-pits  and  middens  as  a  rule  are 
uncovered,  uncemehted,  partly  below  the  groulid  level  and 
generally  sloppy.  Cleansing  of  middens  and  privies  is  usually 
eflfected  by  the  Urban  District  Council  in  the  course  of  scavenging 
operations. 

(3.)— Orchard  Hill. 

Sewerage. — A  system  of  sewerage  designed  by  Mr.  Baldwin 
Latham  waa  laid  down  in  Orchard  Hiii  in  1894,  under  loan 
sanctioned  by  the  Board.  The  sewers  are  circular  socketed 
earthenware  pipes  jointed  in  cement,  and  of  D  inches  to  12  inches 
in  diametei.  The  outfall  is  to  the  tidal  River  Torridge.  Above  the 
outfall  Is  a  tank  sewer  to  hold  the  sewage  when  the  tide  is  up. 
The  onufall  sewer  proper  is  made  of  Iron  pipes  and  has  a  self- 
acting  tidal  iHBtlve.  Ventilating  shafts,  manholes,  lampholes,  and 
flushing  tanks  are  provide!.  This  system  of  sewerage  was 
extended,  with  the  Board's  sanction,  ki  1897  to  a  portion  of  the 
sub-area  known  as  Raleigh  Estate. 

With  this  new  system  of  sewerage  many  of  the  house  drains 
were  reconstructed  and  brought,  up  to  the  level  of  modern 
sanitary  requirements.  Sffany  cesspools  were  abolished.  House 
draiBB  at  Cleeve  Houses,  where  certain  old  cottages  stand  huddled 
together,  appear,  however,  still  to  be  far  from  perfect. 


,•(  .  i»» 


(4.)— Westward  Ho  ! 


r  f. 


Sewerage.^^Yi^  sewering  of  Westward  Ho  !  was  carried  out  in 
1870  and  1871.  The  sewers  are^  circular  socketed  earthenware 
pipes  of  9, 11, 12  and  15  inches  diameter.  There  are  in  regard  of 
these,  sewers  no.  means  proyided  for  inspection,  flushing,  or 
ventilation,  At  the  outfall  is  a  tank  in  which  solids  are  roughly 
Bcreetied  ofif  and,peri(^ically  taken  out  to  be  sold  as  manure.  The 
overflow  from  the  screening  tank  passes  through  pipes  Jto  a  ditph 
which  crosses  the  golf  links  and  discharges  on  the  sea  oeach.  'A 
few  houses  at  the  lower  end  of  Eastbourne  Terrace  have  their  own 
sewer,  which  discharges  on  to  "  the  Burrows.  " 

House  Drainage. — The  greater  portion  of  the  house  drains  in 
WeArward  Ho !  have  been  laid  down  since  1870,  and  are  in  most 
Instances  of '^eirenlar  socketed  earthenware  pipes  of  6-lnch  dla- 
nrtter:    ^ere  there  are  inside  sinks  they,  for  the  most  part. 
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discharge  over  gullies  in  the  open  air.  But  much  of  the  slop 
water  is  thrown  down  gullies  in  the  yards.  In  some  cases  gullies, 
which  were  originally  in  the  back  yards,  are  now  practically 
inside  the  houses,  owing  to  the  back  yards  having  been  covered 
in. 

Excrement  Disposal. — The  greater  part  of  Westward  Ho !  is 
supplied  with  water-closets.  There  are  inside  water-closets  in  the 
better  class  houses,  the  soil-pipes  of  which  are  ventilated  At 
Eastbourne  Terrace  the  discharge  pipes  from  certain  inside  water- 
closets  appear  to  be  carried  down  in  the  interior  of  the  walls, 
and  the  soil-pipes  are  not  ventilated.  These  inside  water-closets  are 
flushed  with  water  from  rain-water  tanks  while  that  supply  lasts  ; 
but  when  it  fails,  there  is  an  arrangement  for  flushing  the  water- 
closet  with  water  from  the  house  well,  by  converting  the  pump 
into  a  force  pump.  This  preceding  is  objectionable,  as  it  brings 
the  drinking-water  supply  of  the  house  into  relation  with  the 
water-closet. 


Arrangements  for  Refuse  Disposal. 

Appledore. — Appledore  is  scavenged  by  a  man  who  receives 
from  the  District  Council  18s.  a  week  for  his  work,  supplying  his 
own  horse  and  cart.  The  Clerk  to  the  Urban  District  Council 
informed  me,  however,  that  no  formal  contract  for  the  work  had 
been  drawn  up.  The  district  is  supposed  to  be  visited  by  this 
scavenger  three  days  a  week,  when  he  removes  all  refuse,  Ac, 
placed  outside  the  houses.  Many  of  the  houses  open  on  courts 
and  alleys,  and  in  such  cases  refuse  has  to  be  carried  down  to  the 
streets,  a  duty  often  neglected.  Additional  inconvenience  is  caused 
by  there  being  apparently  no  definite  day  or  hour  for  the 
contractor's  visit.  In  consequence  much  of  the  refuse,  and  also  the 
contents  of  privies,  are  disposed  of  in  gardens,  often  dangerously 
near  to  wells,  or  are  thrown  over  the  quay  wall. 

NortJiam. — At  Northam  the  Urban  District  Council  undertake 
the  scavenging,  and  a  cart  visits  the  district  once  a  week  for 
this  purpose.  The  inhabitants  are  supposed  to  place  their  refuse 
in  a  receptacle  outside  their  premises. 

Orchard  Hill. — The  Urban  District  Council  scavenge  this  part 
of  their  district,  their  cart  making  a  round  once  a  week.  The 
same  procedure  is  adopted  as  at  Northam. 

Westward  Ho! — The  Urban  District  Council  undertake  the 
scavenging  of  this  portion  of  their  district,  the  arrangements 
being  similar  to  those  already  described.  The  refuse  is  "  tipped  " 
near  by  the  tank  on  the  outfall  sewer  at  Westward  Ho  1  It  is 
disposed  of  for  manure. 

Common    Ltjdging  Houses  and    Tenement    HouseSy    ^^  Offensive 
Trades^''   Slaughter  Hoi^es^  Bakehouses^  Mortuary. 

In  the  Northam  Urban  District  there  are  no  common  lodging 
houses  or  tenement  lodging  houses,  and  no  ^'  offensive  trades  '* 
are  carried  on.    There  are  three  slaughter  houses,  all   in  the 
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Northam  portion  of  the  district.    Of  these,  one  is  a  mere  barn    app.  a.  No.  9. 
and  its  preset  condition  unsuitable  for  slaughtering,  and  another  On  Sanitory 
requires  structural  improvements.     Provisions  of  the  byelaws  as  and^^inis^ 
to  slaughter  houses  are,  in  some  respects,  neglected.     No  list  is  JJ*JjJ°^' 
kept  of  the  bakehouses  in  the  district.    There  has  been  consider-  urban  Dis- 
able improvement  in  the  condition  of  these  bakehouses  since  my  Dr?*^eece. 
visit  in  1894.     Periodical  lime-washing  is  not,  however,  enforced, 
and  many  of  the  floors  were  found  to  be  dirty.     In  one  instance  an 
open  ashpit  was  seen  against  the  wall  of  the  building  containing 
the  oven.    There  is  a  public  mortuary  at  Northam  village. 


II.— SANITARY  ADMINISTRATION. 

The  Urban  District  Council  consists  of  15  members,  elected  by 
the  wards  as  follows: — 


Northam  Ward       

...     3  members. 

Appledore  Ward     

0          „ 

Orchai-d  Hill  Ward 

...       O             ), 

Westward  Ho  I  Ward 

.1          „ 

The  following  byelaws  are  in  force : — 

Byelaw.  Date  of  sanction. 

Nuisances May  12, 1879. 

xr       G*      *       ^o    ii-  j  October  26, 1867. 

New  Streets  and  Buildmgs        <  -^      12  1070 

Slaughter  Houses  May  12,  1879. 

Cleansing  Footwaj's        May  12,  1879. 

Prevention  of  Nuisance  on  the  Seashore  October  26,  1867. 

Public  Bathing      October  26,  1867. 

In  many  respects  these  byelaws  are  out  of  date,  and  tliey  should 
be  brought  up  to  modern  requirements. 

Regulations  made  under  Art.  IH  of  the  Diaries,  Cowsheds,  and 
Milkshops  Order  of  1885  came  into  force  in  the  district  on  1st 
September,  1891^  They  had  not  at  the  time  of  my  inspection 
been  enforced.  There  is  a  Register  of  the  Dairies,  Cowsheds,  and 
Milkshops  of  the  District,  but  it  did  not  appear  to  be  kept  up  to 
date.  On  inspection,  it  was  found  that  the  dairies  and  milkshops 
were  for  the  greater  part  clean  and  in  good  condition,  whereas  the 
cowsheds  were  the  reverse. 

The  Infectious  Disease  (Notification)  Act,  1889,  was  adopted 
and  came  into  operation  on  8th  January,  1891.  The  Public 
Health  Acts,  Amendment  Act,  1890,  and  the  Private  Streets  Works 
Act,  1892,  were  adopted  on  2nd  January,  1900,  and  came  into 
operation  on  19th  February,  1900.  The  Infectious  Disease 
(Prevention)  Act,  189(>,  has  not  been  adopted. 

The  Medical  O^cer  of  Health  is  Mr.  Frederick  Pratt, 
M.R.C.S.,  L.S.A.  He  was  appointed  in  March,  1898.  He  does 
not  devote  the  whole  of  his  time  to  the  duties  of  his  office,  his 
salary  being  indeed  only  £1U  per  annum,  no  part  of  which  is 
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repaid  from  the  connty  fnndB.  The  Urban  District  Coonoil  on 
making  an  appointment  at  this  pittance  conld  scarcely  have 
expected  to  secure  for  their  district  an  efBcient  health  officer. 

At  the  time  of  his  appointment  Mr.  Pratt  was  72  years  of  age. 
He  served  in  the  army  during  the  Crimean  War,  and  was  at  one  time 
assistant-surgeon  to  the  Leicester  County  Gaol.  A  native  of 
Appledore,  where  he  was  indentured  to  his  father  in  1841,  he 
has  resided  there  continuously  since  1871.  His  prof  essional  work 
of  later  years  has  not  been  such  as  to  keep  him  instructed  as  to 
the  progress  of  sanitary  knowledge.  The  annual  reports  he  has 
made  on  his  district  do  not  give  information  as  to  its  sanitary 
condition,  the  work  done  there  in  sanitary  matters,  or  the 
measures  needed  for  its  improvement.  In  dealing  with  infectious 
diseases,  as  to  which  he  has  taken  some  pains,  Mr.  Pratt  has  acted 
under  the  misapprehension  that  it  was  part  of  his  duty  to  visit 
and  examine  patients  notified  to  him  under  the  Infectious  Disease 
(Notification)  Act,  1889,  and  to  revise  the  diagnoses.  This 
procedure  on  his  part  has  led  to  friction  with  the  local  medical 
practitioners. 

The  statistical  Tables  A  and  B,  which  under  the  Board's  Order 
form  part  of  the  Annual  Report  of  a  Medical  Officer  of  Health  for 
the  two  years  1898  and  1899,  for  which  the  present  Medical  Officer 
of  Health  is  responsible,  are  in  a  chaotic  condition.  Comparison 
of  Tables  A  with  the  list  of  deaths  certified  by  the  registrars  to 
have  occurred  in  the  district,  shows  many  inaccur^ies  in  these 
tables.  Presumably,  as  result  of  his  assumption  of  the  office  of 
censor  of  cases  of  notifiable  disease,  his  Ts^bies  B  do  not  give  a 
correct  return  of  the  infectious  cases  annually  notified  to  him.  For 
instance,  in  his  Table  B  for  1899  the  Medical  Officer  of  Health  has 
recorded  only  two  cases  of  typhoid  fever,  but  the  details  of  some 
14  notified  cases  (all  occurring  in  the  neighbourhood  of  Market 
Street,  Appledore)  have  been  supplied  to  me  by  local  medical 
practitioners. 

Inspector  of  Nuisances, — Since  my  inspection  of  the  district  in 
1894,  the  office  of  Inspector  of  Nuisances  has  been  vacant  three 
times.  At  the  date  of  my  visit  this  year,  Mr.  William  Chamion 
had  just  been  appointed  to  the  office  at  a  salary  of  £40  per  annum, 
and  as  Surveyor  at  £80  per  annum.  He  had  not  entered  upon  his 
duties. 

Since  my  inspection  in  1894  several  minor  nuisances  have  been 
dealt  with.  But,  as  above  indicated,  in  many  places  conditions 
obtain  which  call  for  energetic  and  prompt  action  on  the  part  of 
this  new  officer. 

Isolation  Hosfdtal, — There  is  no  isolation  hospital  accommoda- 
tion in  the  district,  and  no  disinfecting  apparatus.  There  is 
alleged  to  be  considerable  difficulty  in  acquiring  land  for  the 
purpose  of  erecting  a  hospital  for  the  isolation  of  infectious 
diseases.  No  steps,  however,  appear  to  have  been  taken  to  obtain 
land  by  compulsory  purchase.  The  Devonshire  County  Council 
have  not  moved  in  the  matter  of  the  provision  of  isolation 
hospital  accommodation  for  the  Northam  Uroan  District. 


Ul 

On  a  recent  occasion,  a  case  of  small-pox  occurring  in  the  district    app.  a,  No.  9. 
was,  as  a  favour,  allowed  to  be  transferred  to  the  Hospital  Ship  of  on  Sanitary 
the  Barnstaple  Port  Sanitary  Authority.  SidA^JSinS" 

tration  of 

The  details  of  certain  outbreaks  of  typhoid  fever,  supplied  to  me  Nort^m^ 
through  the  courtesy  of  .the  medical  practitioners  of  the  district,  trict;by 
show  clearly  that   want  of  isolation  and   skilled  nursing    has   ^r,Reen, 
resulted  in  the  spread  of  this  disease  to  other  inmates  of  the 
infected   households,  and   to  the  relatives  and    friends  of   the 
patients. 

The  disinfection  of  houses  invaded  by  infectious  disease  is 
nominally  undertaken  by  the  Urban  District  Council,  but 
inquiries  instituted  by  me  revealed  the  fact  that,  in  recently 
occnrrin^  cases  of  infectious  disease,  no  attempt  at  disinfection  of 
any  sort  had  been  made. 

It  will  have  been  gathered  from  the  above  pages  that  adminis- 
tration by  the  District  Council  in  sanitary  matters  has  been*  in 
many  respects,  seriously  lax.  The  one  substantial  advance  which 
they  have  made  since  1894  has  been  the  water  supply  scheme ; 
and  this  they  have  undertaken  only  after  persistent  pressure  from 
the  Board,  and  from  local  residents.  It  is  to  be  hoped  that,  now 
public  opinion  in  Northam  has  become  fully  alive  to  the  need  of 
sanitary  improvement,  the  District  Council  will,  on  its  own 
initiative  take  active  steps  to  ameliorate  the  numerous  insanitary 
conditions  which  prevail. 

To  this  end  it  is  essential  that  the  District  Council  shouM 
secure  the  services  of  active  and  competent  officers, .and  should 
give  adequate  consideration  to  their  recommendations. 

I  reproduce  in  addendum  the  recommendations  which  I  made  in 
1894  as  to  matters  which  then  appeal^  to  call  for  careful  atten- 
tion and  sustained  effort  by  the  District  Council.  Since  then  the 
authority  has  taken  steps  in  providing  a  public  water  supply  for 
the  whol^e  district,  has  improved  or  extended  the  sewerage  of 
Appledore  and  Orchard  HilL  and  has  made  regulations  as  to 
dairies,  cowsheds,  and  milk  shops.  But  there  remain,  as  will  be 
seen  from  this  report,  a  number  of  matters  which  still  require  to 
be  dealt  with  by  the  Urban  District  Council  in  effective  fashion. 

I  takelbiff  opportunity  df  expressing  my  thanks  to  the  officers 
of  the*  Urban  District  Council ;  to  Mr.  Thornton,  Clerk  of  the 
Works  of  the  Water  Scheme ;  to  Mr.  Labbett,  the  Overseer ;  to 
certain  of  the  medical  practitioners  of  the  district ;  and  to  others 
who  afforded  me  assistance  during  my  inquiry. 
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APP.  A,  No.  9. 

On  Sanitary 
Circumstances 
and  Adminis- 
tration of 
Northam 
Urban  Dis- 
trict ;  by 
Dr.  Reece.  - 


ADDENDUM. 


Dr.  Rebcb's  Recommendations  in  November,  1894,  to  the 
Northam  Urban  Sanitary  Authority. 


Genhral  Duties  under  the  Public  Health  Acts. 

1. — Water  Supply. 

The  Sanitary  Authority  shoald  themeelves  provide  or  oaoae  to  be  provided  for 
each  household  an  adequate  supply  of  wholesome  water.  They  should  see  that 
existing  supplies  are  protected  from  becoming  fouled,  and  that  polluted  wells  are 
closed  under  Section  70  of  the  Public  Health  Act,  1875.  Special  attention  should 
be  directed  to  the  insufficiency  of  the  water  supply  at  the  village  of  Appledore, 
and  the  Sanitary  Authority  is  advised  to  at  once  take  steps  to  provide  a  suitable 
and  sufficient  supply  for  this  portion  of  their  district 

%, — Isolation  Provition, 

*  The  Sanitary  Authority  is  urged '  to  provide  suffident  and  proper  hospital 
accommodation  for  infectious  dismses  in  place  of  the  inadequate  provision  they 
now  possess. 

It  is  not  necessary  that  the  accommodation  provided  in  the  first  instance  should 
be  on  a  large  and  costly  scale,  but  it  is  esf*ential  that  it  should  be  ready  before 
hand  in  ordex  that  the  first  person  attacked  may  be  promptly  isolated. 

Such  hospital  provision  should  include  : — 

(a.)  A  properly  equipped  laundry. 

(&.)  A  mortuary. 

(c.)  A    proper   disinfecting  apparatus  for    the  efficient    disinfection  of 

infected  articles. 
id.)  A  suitable  and  sufficient  ambulance. 

3. — Sewerage. 

No  unnecessary  delay  should  take  place  in  the  provision  of  efficient  sewers  for 
all  parts  of  the  district  ;  such  provision  should  include  proper  appliances  for  the 
effectual  ventilation  and  flushing  for  all  sewers. 


4. — Houee  Drainaye. 

The  following  arrangements  should  be  recommenced,  and  as  far  as  possible 
enforced,  by  the  Sanitary  Authority  in  the  case  of  such  houses  as  are  not  new 
buildings : — 

Each  house  drain  should  be  provided  with  a  suitable  trap  as  near  as  practic- 
able to  its  junction  with  a  public  sewer,  so  as  to  prevent  air  contamination 
between  the  public  sewers  and  the  private  drains. 

Drains  should  be  properly  constructed  of  socket  pipes  with  tight  joints. 
Defective  drains  which  permit  of  soakage  and  lodgment  of  putrefying  sediment 
in  the  ndighbourhood  of  dwellings  should  be  done  away  with. 

All  drains  should  be  ventilated  by  means  of  two  free  openings  to  the  outer  air, 
so  as  to  ensure  the  constant  passage  of  pure  air  through  them,  in  the  manner 
laid  down  in  the  Model  Byelaws  of  the  Local  Government  Board.  Waterclosets 
within  houses  should  have  a  window  or  other  opening  communicating  with  the 
external  air. 


*  At  the  time  when  these  re  'ommendationH  were  made  there  was  a  galvanised  iron 
erection  for  the  iMiatioD  of  infectioas  diHe<i»te.  I  am  not  aware  that  it  was  ever  used  for 
the  reception  of  patients.    It  han  since  been  disposed  of  by  the  Urban  District  ('ounolL 
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No.  10. 

Bepobt  on  the  Sanitaky  Conditton  and  on  Sanitaby  Adminis-  ^^^-  '^"- 1^* 
TRATioN  of  the  Bishop  Auckland  XJkban  District  ;   by 
Db.  S.  W.  Wheaton. 


From  time  to  time  the  Board's  attention  has  been  directed  to 
the  unsatisfactory  sanitary  condition  of  the  Bishop  Auckland 
Urban  District,  and  to  repeated  outbreaks  of  enteric  fever  in 
the  district  year  by  year. 

In  1893  the  district  was  visited  by  Dr.  Sweeting,  one  of  the 
Board's  inspectors,  in  the  course  of  a  special  survey  which  was 
made  in  that  year  in  view  of  the  threatened  invasion  of  this 
country  by  cholera.  In  this  year  106  attacks  of  enteric  fever  are 
known  to  have  occurred  with  17  deaths,  and  two  deaths  from 
continued  fever.  Dr.  Sweeting,  on  completion  of  his  survey  of 
the  town,  conferred  with  the  then  existing  Local  Board,  and  left 
with  that  authority  formal  recommendations  as  to  measures 
requisite  for  the  sanitary  improvement  of  the  place,  and  for 
securing  the  health  of  its  inhabitants. 

In  1894,  88  attacks  of  enteric  fever  are  known*  to  have  occurred 
in  the  district  with  13  deaths.  There  were  also  four  attacks  of  con- 
tinued fever.  In  1^95  four  deaths  from  enteric  fever  are  known 
to  have  occurred,  and  the  same  number  in  1896.  In  1897  seven 
deaths  were  registered  from  this  cause.  On  January  1st,  1898, 
the  Infectious  Disease  Notification  Act  came  into  lorce  in  the 
district,  and  in  this  year  138  attacks  of  enteric  fever  are  known  to 
have  occurred  in  the  district  with  14  deaths,  also  eight  attacks  of 
continued  fever.  In  1899,  157  attacks  of  enteric  fever  were 
notified  to  the  Medical  Officer  of  Health,  and  26  deaths  from  this 
cause  occurred.  Seven  attacks  of  continued  fever  were  notified 
with  one  death.  Eight  attacks  of  typhus  fever  were  also  notified 
in  this  year.  In  the  year  1900  up  to  December  6th,  28  attacks 
of  enteric  fever  have  oeen  notified  with  five  deaths,  and  five  of 
continued  fever,  with  one  death  from  this  cause. 

The  special  incidence  of  enteric  fever  on  this  district  was  also 
referred  to,  and  its  causation  discussed,  by  the  late  Mr.  T.  W. 
Thompson  in  his  Memorandum  to  the  Board,  *'  On  the  recent 
prevalence  of  Enteric  Fever  in  certain  areas  within  the  County  of 
Durham,"  dated  September,  1895. 

On  March  28th,  1899,  the  Medical  Officer  of  Health  to  the 
County  Council  of  Durham  prepared  a  report "  On  Enteric  Fever 
prevalence  in  the  Urban  District  of  Bishop  Auckland  durinic  the 
year  1898,  and  on  the  sanitary  circumstances  of  the  town,"  of 
which  a  copy  was  forwarded  to  the  Board.  This  report  referred  the 
enteric  fever  to  a  polluted  water  supply  and  set  out  the  sanitary 


*  The  nnmbera  of  those  attacked  in  1893  and  1894  were,  in  the  absence  of 
oompnlsory  notification,  supplied  through  the  courtesy  of  the  local  medical 
pvaotltioiiiezB. 
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APP.  A,  Na  10. 

On  the  Sani- 
tary Condition 
and  Sanitary 
Administra- 
tion of  Bishop 
Auckland ;  by 
Dr.  Wheaton. 


measures  which  were  necessary  to  be  tfiiken  in  hand  by  the  Urban 
District  Council.  Measures  of  the  sort  indicated  were  not, 
however,  carried  out  to  the  satisfaction  of  the  County  Council,  as 
shown  by  a  further  report  of  their  medical  officer  made  in 
November,  1899.  In  consequence  the  County  Council  drew  the 
Board's  attention  to  what  they  considered  the  "  gravely  insani- 
tary condition'*  of  the  Bishop  Auckland  Urban  Districtandfinally 
on  July  26th,  1900,  the  County  Council  urged  the  Board  toholda 
local  inquiry  into  the  sanitary  condition  of  the  district.  Succes- 
sive annual  reports  of  the  Medical  Officer  of  Health  to  the  Urban 
District  had  also  disclosed  many  unwholesome  conditions,  while 
supplying  very  little  evidence  of  efforts  at  permanent  sanitary 
improvement.  Also  these  reports  showed,  as  did  those  of  tiie 
County  Medical  Officer,  an  exceptional  incidence  of  enteric  fever 
in  the  district  from  year  to  year.  The  Board,  having  failed  to 
obtain  by  .correspondence  *with  the  Urban  District  Council 
evidence  of  active  and  decided  measures  for  the  permanent 
improvement  of  the  sanitary  condition  of  Bishop  Auckland, 
decided  on  detailed  inspection  of  the  district  by  one  of  iheir 
inspectors.  I  was  accordingly  instructed  to  make  suoh  an 
inspection  and  visited  the  district  on  December  6th,  1900,  and 
following  days. 


(a)  General  Sanitaby  Condition  of  the  Bishop  Auckland 

Urban  District. 

The  district  under  the  control  of  the 'Bishop  Auckland  Urban 
District  Council  comprises  the  town  of  Bishop  Auckland  alone. 
It  has  an  area  of  692  acres,  and  had  in  1891  a  population  of 
10,527  persons  living  in  1,992  dwellings.  In  1881  the  popula- 
tion consisted  of  10,097  persons.  At  the  present  time  the 
population  is  estimated  at  12,850  persons.  The  town  is  situate 
on  an  elevated  tableland  and  on  a  gentle  slope  towards  the  River 
Wear  which  forms  the  northern  boundary  of  the  district.  The 
highest  part  of  the  town,  the  south,  has  an  elevation  of  393 
feet  above  Ordnance  Datura,  from  which  there  is  a  gradual 
slope  to  the  level  of  300  feet  above  Datum  at  the  northern 
part  near  the  town  hall,  where  there  is  an  abrupt  fall 
towards  the  river,  the  bed  of  which  is  220  feet  above 
Datum.  At  the  north-eastern  corner  of  the  town  is  situate 
the  palace  of  the  Bishop  of  Durham,  Auckland  Castle,  placed  in 
an  angle  formed  by  the  junction  of  a  stream,  the  River  Oaunless, 
which  forms  the  eastern  boundary  of  the  district,  with  the  River 
Wear.  The  town  is  in  the  main  built  on  each  side  of  the  old 
Roman  road,  the  Watling  Street,  which  passes  through  the  town. 
The  town  is  situate,  therefore,  in  a  very  favourable  position  from 
a  sanitary  point  of  view,  being  in  an  elevated  situaUon  with  free 
expMOsure  to  sun  and  air,  and  having  a  good  fall  everywhere  for 
drainage.  In  the  northern  and  more  ancient  part  of  the  town, 
where  the  dwellings  are  old,  there  are  many  courts  and  yards 
which  are  narrow  and  badly  lighted,  and  which  contain  dwellings 
badly  constructed  and  so  grouped  as  to  obstruct  the  lighting  and 
ventilation.  ^  At  the  higher  end  of  the  town,  the  south,  a  good 
deal  of  building  has  taken  place  of  late  years,  and  dwellings  nave 
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Extended  along  the  Watling  Street  up  to  the  boundary  of  the   app.a.no.iO 

The  town  derives  its  present  importance  from  its  situation  in    and  sanitary 
the  centre  of  a  coal  minin^g^  and  agricultural  district,  and  there    tton*ofBi2op 
are  no  trades  of  any  magnitude  carried  on  in  it.     There  are  two   A^*'Su°^*|,**'^ 
weekly  markets  at  which  a  large  number  of  people  attend.     The      ''     ^  °* 
town  IS  the  centre  of  the  Auckland  Union,    and  the  workhouse 
is  situate  in  it.     There  is  also  a  railway  station,  which  is  of 
i]nx>ortance   as  a  junction   from  which   several   branch    lines 
diverge. 

The  soil  upon  which  dwellings  of  the  town  are  situate  is 
Boulder  Clay  overlying  the  coal  measures.  The  latter  have  been 
extensively  *'  worked    beneath  the  town  and  its  neighbourhood. 

Condition  of  Dwellings, — ^Dwellings  which  have  been  built  of 
late  years  are  usually  well  constructed,  placed  in  rows  with  a 
frontage  to  fairly  wide  streets.  At  the  rear  of  each  row  are  yards 
abutting  on  a  "back"  street  which  affords  approach  to  the 
privies  of  two  rows  of  houses.  Dwellings  built  from  ten  to 
twenty  or  thirty  years  ago,  which  constitute  the  majority,  are 
also  built  in  rows  with  yards  in  the  rear  containing  privies  which 
are  common  to  two  or  more  dwellings.  These  yards  are 
approached  by  passages,  and  often  are  common  to  a  large  number 
01  dwellings.  In  other  instances  passages  between  the  dwellings 
lead  to  a  narrow  way  running  in  the  rear  of  the  dwellings,  and 
giving  access  to  the  privies  and  yards.  In  neither  case  are  these 
passages  wide  enough  to  admit  entrance  of  a  cart,  and  conse- 
auentiy  the  contents  of  privies  have  to  be  wheeled  in  barrows 
tnTOUgh  them,  and  deposited  in  a  heap  in  the  street.  Yards  and 
passages  are  paved  with  cobble  stones  or  are  unpaved;  they  are 
often  badlydrained,  so  that  after  rainfall  water  stands  in  pools 
in  them.  There  are  a  number  of  back  to  back  dwellings  without 
means  of  through  ventilation.  Lastly,  there  are  the  dwellings  in 
the  northern  and  old  part  of  the  town.  Here  there  are  collections 
of  dilapidated  old  buildings  fronting  the  streets,  having  between 
them  narrow  passages  leading  to  courts  in  their  rear.  The  dwel- 
lings fronting  the  street  have  been  built  in  a  very  irregular 
manner  so  as  to  obstruct  lighting  and  ventilation.  They  have 
no  curtilage,  or  have  only  a  very  small  yard  approached  by  a 
passage.  This  yard  is  often  almost  entirely  filled  by  a  midden 
privy  of  the  most  unwholesome  type,  often  used  in  common  by 
the  inhabitants  of  two  or  more  dwellings.  Some  of  these  dwel- 
lings are  occupied  by  two  or  more  families,  and  come  under  the 
heading  of  "tenement  houses."  The  courts  in  the  rear  of  dwel- 
lings in  the  old  town  are  occupied  by  other  and  dilapidated 
dwellings  frequently  without  windows  in  the  rear  or  placed  back 
to  back  without  means  of  through  ventilation.  These  dwellings 
are  very  damp  owing  to  defects  of  eavespouting,  want  of  damp 
course,  and  dilapidation  of  walls  and  roots.  The  courts  in  ques- 
tion are  narrow,  so  that  dwellings  aredark,  owing  to  their  too  close 
proximity  to  one  another  and  absence  of  windows  in  the  rear  ; 
and  this  dai^cness  is  often  increased  by  higher  buildings  over- 
shadowing liiem.  In  the  centre,  or  at  one  end  of  these  courts, 
18  found  a  collection  of  foul  and  offensive  privies.     The  flooring 
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App.  A,Na  la  of  dwellings  in  tliese  courts  is  often  of  brick  or  stone  laid  upon 
OntheSani-  the  earth  ;  their  interiors  are  foul  and  need  limewashing.  The 
*n7sai5Sry*  J^^ds  are  paved  with  cobble  stones,  and  are  often  badly  drained, 

so  that  the  water  stands  in  pools  after  heavy  rainfall,  and  soaks 
into  the  ground  in  the  neighbourhood  of  dwellings.  In  some 
yards  there  are  long  open  channels  of  cobble  stones  or  brick  into 
which  liquid  refuse  is  thrown,  and  from  which  a  great  part  of 
such  refuse  escapes  by  percolation  into  the  ground  before 
reaching  the  guUeys  in  which  the  channels  terminate.  There 
are  two  collections  of  dwellings  in  wliich  the  conditions  above- 
mentioned  are  especially  marked,  and  which  form  unhealthy  areas 
which  should  be  stringently  dealt  with  by  the  District  Council. 
These  are  at  Town  Head  and  Back  Bondgate.  In  both  areas 
there  are  dwellings  which  have  fallen  down  from  dilapidation, 
others  which  are  dangerous  from  a  similar  cause,  and  some  which 
have  been  closed  by  order  of  the  District  Council  as  unfit  for 
habitation.  The  District  Council  have  during  the  year  1900, 
and  since  the  appointment  of  the  present  Inspector  of  Nuisances, 
dealt  with  a  few  of  the  courts  by  causing  them  to  be  paved  with 
asphalt,  and  by  providing  water-closets,  or  small  dry  midden 
privies,  in  place  of  wet  dilapidated  and  offensive  privies.  But 
no  systematic  action  has  been  taken  for  improving  the  dwellings 
themselves,  where  they  are  capable  of  improvement,  or  for 
closing  those  which  are  incapable  of  permanent  improvement.  In 
1899, 14  closing  orders  were  granted  by  the  magistrates,  and  12 
dwellings  were  closed  permanently.  In  the  year  1900  a  closing 
order  was  obtained  for  11  dwellings  known  as  Monkhouse 
Cottages  ;  four  of  these  have  been  pulled  down,  and  the 
remainder  are  under  repair.  The  condition  of  the  streets,  both 
public  and  private,  was,  at  the  time  of  my  visit,  extremely  bad. 
Some  of  the  public  streets  were  almost  impassable,  both  for  foot 
and  vehicular  traffic.  Many  of  the  back  streets  were  sloughs  of 
filth  and  refuse,  mixed  with  mud  many  inches  in  depth.  Such  a 
condition  of  the  streets  cannot  fail  to  injuriously  affect  the 
health  of  the  inhabitants. 

Water  Supply, — This  is  obtained  from  the  River  Wear  as  it 

f  asses  the  town.  The  waterworks  are  the  property  of  the  Urban 
)istrict  Council,  and  date  from  the  year  1856.  In  the  first 
instance  water  was  collected  from  open- jointed  pipes  laid  in  the 
bed  of  the  river,  near  Newton  Cap  Bridge,  and  conveyed  by 
means  of  a  collecting  pipe  to  a  well  situate  in  the  Urban  District, 
near  the  same  bridge.  There  a  pumping  station  was  built  fitted 
with  a  steam  pump  by  which  the  water  was  forced  to  a  reservoir 
situate  in  the  town  near  Clarence  Street,  from  which  it  was 
supplied  to  the  town  in  pipes  by  gravitation.  The  water  was  not 
filtered.  These  works  are  still  in  use,  but  the  water  taken  at 
Newton  Cap  Bridge  is  only  used  to  supplement  a  supply  which 
has  been  more  recently  established.  This  latter  supply  was  insti- 
tuted in  1890,  when  the  Council  acquired  West  Mill  Estate, 
consisting  of  a  mill  with  water-power,  which  latter  was  utilised  to 
pump  the  water  to  the  town  reservoir  near  Clarence  Street. 
The  water  thus  obtained  is  taken  from  the  bed  of  the  rivf  r  at  a 
point  about  half  a  mile  higher  in  its  course  than  that  at  which 
the  water  supplied  by  the  old  works  is  taken.     The  water  is 
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collected  by  open-jointed  pipes  laid  in  the  river  bed  and  eon-  app.a,no.io. 
Teved  by  a  collecting  pipe  to  a  filter,  from  which  it  passes  to  a  on thesani- 
well,  whence  it  is  pumped  by  a  force  pump  driven  by  turbines  to  **7^?A^**°° 
the  reservoir  in  the  town.  Previous  to  the  year  ]  899  this  water  AdminStra^ 
was  supplied  unfiltered,  but  in  that  year  a  filter  was  constructed  ASSk^nd^'^by 
which  is  at  present  in  use,  and  an  additional  filter  of  similar  size  Dr.  wheatbn. 
and  structure  is  now  in  course  of  construction.  When  the  river  " 
is  in  flood  the  turbines,  which  are  worked  by  the  mill  race,  lose 
their  'efficiency,  and  recourse  has  to  be  had  to  the  old  works  at 
Newton  Cap,  where  the  boiler  fires  are  always  kept  in,  so  that  the 
steam  pump  can  be  used  in  case  of  emergency.  Owing  to  floods 
and  to  the  comparatively  small  capacity  of  the  town  reservoir, 
viz.,  375,000  gallons,  unfiltered  water  is  from  time  to  time 
supplied  to  the  town.  The  filter  at  the  West  Mill  works 
measures  88  feet  by  64  feet.  The  filtering  material  is  enclosed 
by  brick  walls,  and  the  filtration  is  downwards,  the  filtering 
material  resting  on  a  layer  of  loose  bricks,  in  the  interstices  of 
which  the  filtered  water  is  collected  and  passes  to  a  channel 
leading  to  the  well  from  which  it  is  pumped  to  the  supply  reser- 
voir. The  filtering  material  is  all  obtained  from  the  bed  of  the 
river  close  by  and  is  washed  before  use.  The  filter  consists  at 
the  bottom  of  one  foot  of  broken  boulders,  which  are  about  four 
inches  in  diameter,  this  is  succeeded  by  one  foot  of  the  same 
material,  the  pieces  of  which  are  two  inches  in  diameter,  and 
this  in  turn  by  one  foot  of  the  same  material,  the  pieces  being  of 
one  inch  diameter.  Above  this  is  a  layer  of  six  inches  of  pea- 
gravel,  and  resting  on  this  is  a  layer  of  two  feet  six  inchesof  sand. 
There  is  thus  a  total  depth  of  six  feet  of  filtering  material.  The 
filter  is  not  covered  in.  The  depth  of  water  resting  upon  the 
filter  is  two  feet.  The  rate  of  filtration  is  said  to  be  ten  feet  in 
twenty-four  hours,  furnishing  from  350,000  to  370,000  gallons  of 
filtered  water  in  twenty-four  hours.  A  supply  of  30  gallons  per 
head  per  day  to  the  estimated  population  of  12,850  persons  would 
require  385,500  gallons  per  twenty-four  hours.  The  filter  is 
cleansed  when  the  passage  of  water  through  it  becomes  impeded. 
This  operation  consists  in  scraping  off  the  layer  of  silt  which 
forms  on  the  surface  together  with  about  one  quarter  of  an  inch 
of  sand.  This  cleansing  is  required  once  in  every  month  or  six 
weeks.  At  the  West  Mill  there  is  also  a  well,  60  feet  deep,  sunk 
in  the  gravel  near  the  river.  The  well  is  dry-steined  with  bricks, 
between  the  interstices  of  which  the  water  percolates  from  the 
surrounding  gravel.  This  well  is  stated  to  be  capable  of  fur- 
nishing from  50,000  to  60,000  gallons  of  water  per  day,  but 
hitherto  no  use  has  been  made  of  the  water  owing  to  the  want  of 
pumping  power.  It  is  proi)08ed  to  construct  a  steam  pump  and 
raise  this  water  in  the  near  future.  In  addition  to  supplying 
nearly  all  the  dwellings  in  the  Urban  District,  water  from  these 
waterworks  is  supplied  to  the  villages  of  South  church  and  Bin- 
chester  in  the  adjoining  Rural  District. 

With  respect  to  the  quality  of  the  water  furnished  bv  the 
River  Wear  there  is  no  doubt  that  this  river  is  grossly  polluted, 
since  it  receives  sewage  from  populous  towns  and  villages  within 
a  few  miles  above  the  intake  of  the  Auckland  Waterworks.  The 
County   Medical   Officer,  in  his   report   of  March   28th,    1899, 
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App.A,Nc.io.    already  referred  to,  states  that  he  estimates  thikt  muck  ojE  tbp 

raw  sewage  of  a  population  of  10,000  persons,  as  well  as  effluent 
from  sewage  farms  dealing  with  the  sewage  of  over  15,000 

Sfrsonh,  enters  the  river  two  or  throe  miles  above  the  intake  of  the 
ishop  Auckland  Waterworks.  At  best  the  River  Wear  water 
at  tho  point  where  it  is  withdrawn  for  the  supply  of  Bishop 
Auckland  is  of,  to  say  the  least,  doubtful  quality.  To  suraly 
such  water  in  an  unmtered  condition,  which  as  has  been  said  is 
done  from  time  to  time,  is  an  absolutely  unjustifiable  proceeding. 
In  order  to  avoid  this  without  having  resource  to  the  curtailment 
of  the  supply  it  would  be  necessary  to  provide  increased  storage 
capacity  at  the  supply  reservoir,  which  will  not  at  present  hold 
a  full  day's  supply ;  to  provide  new  pumping  power  for  use  when 
the  turbines  will  not  act ;  and  to  provide  two  filters  instead  of  one, 
in  order  that  one  can  be  in  use  whilst  the  other  is  being  cleansed. 
In  order  also  to  provide  for  efficient  filtration  during  periods 
when  \ho  river  is  in  flood  it  will  probably  be  necessary  to  provide 
a  subsidence  reservoir,  in  which  flood  water  can  be  allowed  to 
stand  po  that  the  suspended  matter  may  be  partially  deposited 
before  the  water  flows  on  to  the  filters.  Whatever  the  precau- 
tions, however,  owing  to  the  danger  of  some  breakdown  in  the 
filtering  apparatus,  the  use  of  water  from  such  a  polluted  source 
can  never  be  free  from  risk.  The  District  Council  have  no 
regulations  relating  to  supply  of  water.  Large  consumers  are 
charged  in  proportion  to  the  quantity  consumed,  which  is 
measured  by  meter. 

Sewerage, — ^The  Council  have  not  caused  plans  to  be  made  and 
kept  up  showing  the  position  of  all  the  sewers  in  the  district 
The  position  of  some  of  the  sewers  is  in  consequence  not  known 
to  the  officers  of  the  Council.  Property  owners  haye  from  time 
to  time  connected  the  drains  of  new  dwellings  to  the  sewers, 
apparently  without  supervision  by  the  officers  of  the  Council. 
Tne  sewers,  which  were  mainly  constructed  about  the  year  1850, 
have  not  all  a  sufficient  fall,  nor  are  they  laid  in  straight  lines. 
They  form  a  sort  of  patchwork,  some  of  them  passing  under 
dwellings,  even  beneath  the  floors  of  cellars,  others  having  a 
curved  or  otherwise  irrejjular  course.  In  some  instances  the  fall 
of  a  sewer  is  in  the  opposite  direction  to  that  which  was  originally 
intended.  The  majority  of  the  sewers  are  constructed  of  tiles, 
locally  known  as  segment  tiles.  These  are  flat  tiles,  and  the 
drain  or  so-called  sewer  constructed  of  them  is,  for  cdl  practical 
purposes,  identical  with  what  is  known  as  a  rubble  drain.  These 
tiles  are  very  soft,  and  decompose  and  crumble  away  ;  they  are 
laid  wilhout  any  backing  of  hard  material,  and  consequently 
are  often  found  displaced  ;  no  sewer  or  drain  constructed  of 
them  can  possibly  be  water-tight.  Other  sewers  are  of  rubble,  or 
partly  of  tiles  and  partly  oi  rubble.  The  bottom  of  a  tile  or 
rubble  sewer  is  necessarily  flat,  and  consequently  the  flow  of 
sewage  in  it  is  not  facilitated,  and  the  sewer  tenas  to  fill  with 
deposit.  Sowers  which  have  been  recently  constructed  are  of 
glazeil  socketed  ])ipes.  From  lime  to  time  the  old  defective 
tu'wnv  becoiui'  bloeki'd  by  depoiiit,  and  many  cartloads  of  fijth 
liuv»»  to  be  veiuoved  from  them,  causintr  much  nuisance  in  the 
process.     Some  of  them,  e.g.,  that  in  Frederick  Sir^t,  %re  so 
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frequently  Uocked  in  this  way  that  manholes  have  been  lately  app.  a^o.  lo. 
constructed,  giving  access  to  them  at  intervals  of  a  dozen  yards  or  on  the  Sani- 
80,  to  allow  of  rods  being  pushed  along  between  the  manholes  to  JJJ^^g^?^**" 
clear  away  the  obstructing  deposit.     Some  attempt  has  also  been   Administpa- 
made  to  ventilate  these  sewers  by  ventilating  shafts,  and  to  flush   Auci^nd  f by 
them  by  flushing  chambers  ;   but  it  is  hardly  necessary  to  say   Dr.  Wheaion. 
that  any  money  so  spent  on  sewers  of  such  imperfect  and  defec- 
tive construction  is  wasted.     In  some  of  the  sewers  which  I 
examined  there  was  no  flow  to  be  detected  ;  the  sewage  appeared 
to  be  stagnant^  and  most  offensive.     I  am  informed  that  in 
warm  weather  complaints  of  sewer  nuisaCnce  are  very  rife.     From 
what  has  been  said  as  to  the  defective  construction  of  the  sewers, 
it  will  be  obvious  that  the  subsoil  of  a  great  part  of  the  town 
must  be  fouled  by  the  escape  of  matter  from  sewers.  This  fouling, 
there  is  reason  to  believe,  is  becoming  more  serious  at  the  present 
time,  owing   to   the    introduction  of   water-closets  increasing 
greatly  the  amount  of  filth  passing  into  the  sewers.     It  is  evident 
that  very  little  improvement  of  these  conditions  can  be  effected 
vniil  new  and  satisfactory  sewers  have  been  provided  throughout 
the  town.       The  sewage  of  the  district  escapes  into  the  River 
Wear,  without  any  attempt  at  previous  purification,  by  a  number 
of  pip-^  outfalls  at  various  points.     At  the  higher  part  of  the  town 
there  are  several  outfall  sewers  discharging  into  the  River  Gaun- 
less  which  joins  the  Wear  below  the  town.     One  of  these  outfall 
sewers  conveys  the  sewage  from  the  fever  hospital  to  the  river 
side,  without  any  previous  purification.     Very  little  has  yet  been 
done  by  the  Council  in  the  way  of  taking  up  and  relaying 
defective  sewers. 

Haute  Drainage. — ^As  a  rule  house  drains  deliver  outside  dwel- 
lings over  traps,  catchpits^  or  gnllies,  but  there  are  some  sinks 
inside  dwellings  which  are  not  properly  disconnected  from  the 
sewer.  A  good  deal  has  been  done  of  late  in  substituting  proper 
gullies  of  glazed  earthenware,  with  a  water  seal,  for  the  old- 
lashioned  dip-traps  or  stone  catchpits  previously  in  use.  This 
has  been  done  under  the  direction  of  the  Inspector  of  Nuisances. 
I  fijid  that  in  the  year  1899,  76  new  gullies  were  provided  for 
house  drains,  and  22  house-sink  waste-pipes  were  discon- 
nected from  the  sewers.  In  the  year  1900  to  the  date  of  my  visit 
66  new  gullies  had  been  provided,  and  eight  house-sink  waste- 
pipes  have  been  disconnected  from  the  sewers.  There  is  reason 
to  think  that  very  many  of  the  house  drains  are  composed  of 
rubble  or  of  socketless  pipes,  and  allow  of  escape  of  filth  from 
them  into  the  subsoil :  connections  between  such  drains  and  the 
tiled  sewers  must  needs  be  faulty  and  allow  of  leakage,  since  it  is 
impossible  to  make  a  satisfactory  junction  with  a  sewer  of  this 
description. 

Excrement  disposed. — This  is  mainly  effected  by  midden 
privies.  There  are  at  least  1,487  such  privies  in  the  district,  and 
not  more  than  200  to  300  water-closets.  These  are  the  only  two 
methods  of  excrement  disposal  in  use  in  the  district.  The 
midden  privies  are  of  most  unsatisfactory  construction,  and  I  did 
not  see  9JXy  ^ven  among  those  recently  constructed  which  effected 
the  propter  acUais^ture  of  ashes  with  the  excrement  so  as  to  prevent 
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nuisance  as  required  hj  the  Board's  Model  Byelaws.  Tlie 
majority  of  the  midden  privies  are  roughly  constructed  of  bricks. 
The  midden  is  partly  sunk  below  the  ground  level,  and  neither 
the  bottom  nor  the  sides  of  it  are  cemented,  consequently  jrround 
water  enters  the  midden  in  wet  weather,  and  in  dry  weather  its 
contents  percolate  into  the  surrounding  soil  ;  in  many  instances 
also  water  from  neighbouring  roofs  and  rainfall  enters  the 
midden  owing  to  the  absence  of  any  covering.     The  number  of 

Srivies  discharging  into  a  midden  varies  from  one  to  four. 
>ne  privy  serves  for  from  one  to  four  dwellings.  In  nearly  all 
instances  the  excrement  accumulates  beneath  the  seat  of  the 
privy»  being  retained  there  by  the  ashes  and  refuse  thrown  into 
the  midden.  Of  late,  in  the  case  of  new  dwellings,  the  District 
Council  have  required  the  construction  of  smaller  middens,  and 
have  also  required  them  to  be  covered  in  and  ventilated  ;  but  in 
all  instances  the  construction  is  faulty,  and  the  privy  is  very 
frequently  placed  in  such  relation  with  the  midden  that  the 
excrement  is  dammed  up  beneath  the  seat  instead  of  mixing  with 
the  ashes.  In  July,  1900,  the  Council  adopted  a  new  plan  and 
specification  for  a  midden  privy  of  improved  form,  but  so  far  as 
I  could  ascertain,  none  of  this  type  have  yet  been  built.  This 
midden  privy  will  have  a  small  receptacle  beneath  the  privy  seat 
only,  and  the  lid  of  the  seat  will  lift  up  so  that  ashes  can  be 
thrown  in  from  the  front,  and  thus  properly  mix  with  the  excre- 
ment. The  filth  from  this  privy  will  be  removed  from  a  door 
abutting  on  the  back  street.  A  privy  of  this  description  will 
require  more  frequent  emptying  than  is  at  present  the  case  in  the 
district,  and  will  serve  for  one  dwelling  only.  Nearly  all  the 
midden  privies  in  the  district  require  reconstruction,  and  it  is 
unfortunate  that  the  Council  have,  even  recently,  neglected  the 
advice  of  their  officers  on  this  point  and  have  allowed  midden 
privies  to  be  reconstructed  in  a  very  imperfect  and  unsatisfactory 
way,  and  not  in  accordance  with  the  requirements  of  the  byelaws 
now  in  force  in  the  district. 

Scavenging  is  performed  partly  by  the  District  Council,  partly 
by  a  contractor.  The  method  is  most  unsatisfactory,  and  is  such 
as  to  directly  favour  the  spread  of  enteric  fever.  The  contents  of 
midden  privies  having  been  emptied  into  the  road,  street,  back 
street,  or  yard,  by  men  in  the  employ  of  the  Council,  it  is  the 
business  of  the  contractor  to  remo'sce  the  heaps  of  filth  into  carts 
and  convey  it>out  of  the  district.  As  the  result  of  this  system 
the  ground  of  the  streets,  roads,  back  streets,  yards  and  passages 
in  the  town  is  polluted  by  filth,  which,  owing  to  the  endemic 
prevalence  of  the  disease  in  the  town,  must  often  contain  the  infec- 
tive matters  of  enteric  fever.  Frequently  the  contents  of  privies 
require  to  be  conveyed  a  considerable  distance  in  wheelbarrows 
along  passages  beneath  and  between  dwellings,  the  entrance  doors 
of  which  in  some  instances  open  directly  from  the  passages.  It 
follows  that  the  filth  is  frequently  spilt  in  these  passages,  which 
are  narrow  and  dark,  and  is  thence  conveyed  by  the  feet  of  the 
occupiers  into  the  dwellings.  The  heaps  of  filth  lie  in  the  streets 
for  some  time  before  the  contractor  conveys  the  material  away, 
and  thus  great  nuisance  occurs,  as  well  as  danger  from  infective 
matters  blown  from  the  heaps  by  the  wind  or  washed  from  them 
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hj  the  rain  and  conveyed  by  tlie  feet  of  passers  by  into  their  dwel-   app.  a,no.  la 
lings.     In  some  instances  where  contents  of  privies  had  to  be   qq  the  Sftni^ 
wheeled  long  distances  along  passages  the  Council  have  required   Jj^g^Sitort?^ 
the  provision  of  water-closets.     Midden  privies  are  emptied  once   ^fimintetrti- 
a  month,  and  the  work  of  emptying  them  at  the  present  time    AuSwi^df  by 
appears  to  be  regularly  performed  )  but  in  1899  I  am  informed    Dr»  wheatom 
that  the  work  was  very  badly  done  and  large  accumulations  of 
filth  were  allowed  to  collect  in  the  privies  of  the  district.     The 
work  should  be  done  at  least  once  a  fortnight,  since  many  of  the 
privies  are  very  close  to  dwelling-houses,  and  in  the  case  of 
those  serving  several  families  a  large  quantity  of  refuse  accumu- 
lates in   the   course   of  a  month.     Moreover,   in  view  of  the 
difficulty  of  avoiding  nuisance  in  the  process,  the  work  should  be 
done  for  the  present  in  the  daylight.     The  contractor  undertakes 
to  convey  the  filth  away  between  eleven  p.m.  and  eight  a.m.  in 
June,  July,  August,  and  September,  and  between  ten  p.m.  an^ 
nine  a.m.   during  the  rest  of  the  year.     Owing  to  their  bad 
construction  many  of  the  privies  are  very  difficult  to  enter,  and 
it  is  impossible  to  cleanse  them  properly,  consequently  the  liquid 
filth  which  gravitates  to  the  bottom  is  frequently  not  removed. 
Recently,  with  the  view  of  checking  the  spread  of  enteric  fever, 
men  have  been  employed  to  throw  a  solution  of  perchloride  of 
mercury  into  the  privies  after  emptying.      With  the  same  object 
pails  have  recently  been  provided  to  receive  the  excreta  from 
cases  of  enteric  fever  ;    these  pails  contain  a  solution  of  per- 
chloride of  mercury,  and  they  are  removed  daily  from  infected 
dwellings  by  one  of  the  Council's  officers,  and  their  contents 
buried.     The  pails,  however,  are  not  provided  with  air-tight 
covers. 

Disposal  of  Refuse. — ^Dwellings  which  have  water-closets  are 
provided  witn  tubs  for  collection  of  ashes  and  house  refuse,  the 
contents  of  which  are  collected  by  the  scavenging  contractor 
twice  weekly.  • 

Nuisances  ofrising  from  the  heemng  of  Animals, — ^Nuisances 
from  this  source  are  not  a  marked  feature  in  the  district.  The 
only  nuisances  of  this  kind  requiring  mention  are  those  arising 
from  the  want  of  proper  receptacles  for  horse  manure  inconnectioit 
with  stables,  and  from  the  throwing  of  stable  manure  into  the 
middens  belonging  to  privies  in  the  absence  of  proper  receptacles 
for  this  sort  of  refuse. 

Slaughter  Houses,— ThRv^  are  fifteen  which  are  registered. 
In  two  instances  slaughtering  is  done  in  the  shop.  The  condi- 
tion of  the  slaughter  houses  is  very  diverse,  some  are  in  good 
condition,  others  in  very  bad  condition.  The  principal  defects 
are  faulty  flooring  allowing  of  percolation  of  blood  and  of  filth 
into  the  ground  or  between  the  cracks  or  joints  of  the  floor  ; 
dirty  condition  from  want  of  limewashing  ;  proximity  to  foul 
midden  privies  ;  and  proximity  to  dwellings.  There  is  no 
public  slaughterhouse. 

Cowsheds^  Dairies,  and  Milhshops. — ^There  are  no  milkshops  in 
the  district,  the  milk  is  usually  carried  straight  from  the  cow- 
sheds to  the  customers.     There  are  seven  registered  owners  of 
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App.A.No.10.    cowsheds,   some  of   whom  own  more  than   one  building-    \ 

examined  twelve.  Their  condition  is  various,,  the  most  common 
defect  being  want  of  proper  drainage  and  proper  flooring,  so 
that  the  manure  accumulates  about  the  feet  oi  the  animals; 
neglect  of  limewashing  ;  and  the  presence  of  nuisances,  such  as 
foul  privies  and  accumulation  of  manure,  in  proximity  to  them. 
The  District  Council  have  recently  made  regulations  founded  on 
the  Board's  model  with  respect  to  dairies,  cowsheds,  and  milk- 
shops,  which  are  now  in  the  printers'  hands. 

Bakehouses, — ^There  are  very  few  of  these.  I  examined  five. 
The  condition  of  most  of  them  is  not  satisfactory.  In  nearly  all 
cases  they  are  old  buildings,  and  often  ventilation  is  defective  or 
absent.  The  floors  are  often  of  some  soft  dusty  material,  cracked 
and  uneven  ;  accumulations  of  dust  and  refuse  on  floors  and  in 
comers  abound ;  and  limewashing  is  needed. 

Common  Lodginq  Houses. — There  are  eight  of  these  which  are 
registered,  and  which  I  visited.  They  are  all  old  and  unsatis- 
factory buildings,  but  appear  to  be  kept  as  clean  as  circumstances 
will  admit.  There  is  no  provision  in  them  for  the  seclusion  of 
•niarried  couples,  although  a  large  number  of  such  persons 
frequent  them,  from  two  to  six  couples  sleeping  in  one  room 
without  screen  or  partition  between  the  beds.  In  many  instances 
the  windows  of  the  bedrooms  will  open  at  the  bottom  only,  the 
upper  sash  being  fixed,  hence  ventilation  of  the  rooms  is  imper- 
fect. 

Isolation  Hospital, — ^There  is  a  hospital  belonging  to  the 
Council  within  the  district  ;  the  cost  of  this  has  been  defrayed 
from  time  to  time  out  of  current  rates.  The  construction  and 
arrangement  of  the  hospital  are  not  such  as  would  meet  the 
requirements  of  the  Board  in  the  case  of  buildings  erected  under 
their  sanction.  The  original  building  consisted  of  some  dog- 
kennels  and  sheds,  and  outbuildings  pertaininjj  to  theni.  The 
original  establishipaent  has  been  added  to  from  time  to  time,  and 
the  buildings  are  partly  of  w.)od,  partly  of  brick.  Quite  recently 
a  new  brick  building  has  been  added  as  a  ward  for  enteric  fever. 
There  is  provision  for  12  patients  at  this  hospital,  but  aH  the 
wards,  the  nurses'  bedrooms  and  sitting  rooms,  and  the  kitchens, 
are  under  the  same  roof  and  in  direct  aerial  communication  with 
one  another.  The  building  is  only  suitable  for  the  treatment  of 
one  form  of  infectious  disease  at  a  time,  but  its  use  has  not  been 
lestricted  in  this  way.  There  is  no  unclimbable  fenc^  round  the 
hospital,  and  there  is  no  purification  of  the  hospital  sewage  before 
it  is  discharged  into  the  River  Gaunless.  The  District  Council 
have  no  ambulance,  but  at  times  the  hand  ambulance  belonging 
to  the  Guardians  is  borrowed  from  the  workhouse  in  order  to 
convey  a  patient  to  the  isolation  hospital. 

Disinfection, — The  Council  have  no  disinfecting  apparatiis. 
Occasionally  infected  bedding  and  clothing  is  sent  to  the  oven  at 
the  workhouse  belong! npf  to  the  Guardians,  which  is  intended  for 
the  destruction  of  lice  in  vpriuiuous  cloijuuj^:,  where  it  is  baked 
by  the  permission  of  the  Guarilians.  This  (>vei\  is  of  little  y^liie  as 
a  disinf ector,  although  efficient  for  t^e  purpose  fox  whicl^  it  was 


iij^tended.     Disiuf ection  of  dwellings  is  performed  by  fumigation  a?^-  4,  No.  xo. 

with  sulphur  under  the  supervision  of  the  Inspector  of  Nuisances,  on  thjsani- 

Of  late  yards  and  drains  of  dwellings  in  which  infectious  illness  ^/^^*^®' 

has  occurred  haye  been  flushed  with  a  solution  of  perchloride  of  Administra^ 

mercury.  l^^^l% 

Dr.  Wheaton. 
(J)   ADMIiaSTEATION  BY  THE  UrBAN  DISTRICT  COUNCIL. 

The  Medical  Officer  of  Health  is  Mr.  T.  A.  MoCuUagh, 
L.B.CP.,  Edin.,  M.B.C.S.,  Eng.  ;  he  receives  £50  per  annum,  of 
which  a  moiety  is  repaid  to  the  Council,  and  £25  as  Superinten- 
dent of  the  Isolation  Hospital.  Mr.  McCullagh  has  held  the 
office  for  many  years,  and  has  from  time  to  time  drawn  the 
attention  of  the  District  Council,  and  of  the  Local  Board  which 
preceded  them,  to  the  unwholesome  sanitary  condition  of  tho 
district,  and  the  need  for  widespread  and  systematic  improve- 
ments. His  advice  has,  however,  been  seldom  asked  for  and 
for  the  most  part  disregarded.  He  does  not  attend  the  meetings 
of  the  Council  except  when  specially  requested  to  do  so,  although 
he  reports  to  them  in  writing  every  month.  The  Council  appear  to 
think  that  they  need  no  instruction  in  sanitary  matters,  and  even 
in  so  important  a  matter  as  the  construction  ftini  arrangtmicnt  of 
tho  recently  built  addition  to  the  hospital  for  infectious  diseases 
the  Medical  Officer  of  Health  has  not  oeen  consulted  at  all. 

The  Inspector  of  Nuisances,  Mr.  Isaac  Sanderson,  was 
appointed  m  April,  1899  ;  the  joint  office  of  Inspector  of 
Isuisances,  Surveyor  and  Waterworks  Manager  having  pre- 
viously been  held  by  Mr.  Eobt.  Lindsay.  The  salary  of  the 
Inspector  of  Nuisances  is  £100  per  annuni,  of  which  a  moiety  is 
repaid  to  the  Council.  The  Inspector  gives  I  ho  whole  of  his  tune 
ID  His  dv« ties.  Mr.  Sanderson  has  the  certificate  of  the  Sanitary 
Institute^  and  is  an  active  and  energetic  officer.  Since  his 
appointment  many  gross  nuisances  have  been  remedied.  In  the 
year  1899,  after  his  appointment,  77  statutory  notices  for  abate- 
ment of  nuisances  were  served,  of  which  all  but  two  have  been 
complied  with.  In  the  year  1900  he  has  served  190  statutory 
notices  fpr  abatement  of  nuisances,  133  of  which  had  been  com- 
plied with  up  to  the  time  of  my  visit. 

The  Surveyor  is  Mr.  T.  Collins,  who  has  only  lately  been 
appointed  ;  he  receives  a  salary  of  £150  per  annum. 

The  Waterworks  Manager  is  Mr.  Robt.  Lindsay,  who  formerly 
held  also  the  offices  of  Surveyor  and  Inspector  of  Nuisances  ;  he 
receives  £130  per  annum. 

The  Inspector  of  Common  Lodging  Houses  is  Mr.  John  Cowan, 
Inspector  of  Police.  For  this  duty  he  receives  £10  per  annum. 
The  District  Council  have,  in  the  year  1900,  made  byelaws  for 
new  streets  and  buildings,  for  common  lodging  houses,  slaughter 
lioupes,  hackney  carriages,  omnibuses,  and  for  dealing  with 
nuisances.  Thes^e  have  recently  re(!eived  tho  Board's  approval. 
The  Coiineil  have  not  adopted  the  Vublie  Health  Acts  Amend- 
QiDUt  Act,  1890,  or  the  Inlectious  Difiease  (Preveijtiop)  Act,  1890. 
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The  byelaws  previously  in  force,  wtich  were  sdriictioned  hj  the 
Home  Office  in  1868,  were  very  ineffective  and  indefinite  in 
their  I'etiidi'ements.  Thus  the  clause  regulating  the  construction 
of  water-closets,  pi'ivles,  atid  ashpits  merely  required  that  they 
should  be  subject  to  the  approval  of  the  Local  ftoard  as  regards 
their  situation,  dimensions,  materials^  aiid  construction,  and 
should  have  an  Opening  as  near  the  top  as  practicable  communi** 
eating  with  the  external  air, 

From  the  foreproing  account  it  will  be  seen  thai  the  sanitary 
condition  of  Bishop  Auckland  is  extremely  unsatisfac* 
tory.  The  work  of  the  District  Council  has  always  been  fitful 
and  irregular :  even  when  their  officers  have  drawn  their  atten* 
tion  to  very  pressing  and  dangerous  nuisances  they  have  dealt 
with  them  in  a  spasmodic  way,  apparently  soon  subsiding  into 
their  normal  condition  of  apathy  towards  aJl  sanitary  work.  As 
the  result  of  long  continued  inaction  of  the  authority,  the  district 
now  finds  itself  threatened  by  a  sudden  and  heavy  expenditure 
for  public  and  private  improvements  which  can  no  longer  be 
shelved,  which  expenditure  would  have  been  spread  over  the 
the  course  of  many  preceding  years  if  those  responsible  for  local 
sanitary  administration  had  only  performed  their  duty. 

With  respect  to  the  prevalence  of  enteric  fever  in  the  town 
for  so  many  years,  the  general  sanitary  condition  of  the  district 
is  so  bad  that  it  is  difficult  to  fix  upon  any  single  unwholesome 
condition  as  playing  a  principal  part  in  the  spread  of  fever.  On 
taking  into  consideration  all  the  circumstances  of  the  distribu- 
tion and  progress  of  enteric  fever  in  the  district,  there  is  pre- 
sumption that  the  disease  has  from  time  to  time  been  introduced 
and  distributed  over  the  district  by  means  of  a  contaminated 
water  supply.  But  \however  this  may  be,  there  can  be  no  doubt 
that  the  further  spread  and  prevalence  of  the  fever  has  been 
effected  and  sustained  by  various  unwholesome  conditions, 
notably  the  faulty  conditions  of  excrement  disposal  and  scaveng- 
ing in  the  district.  It  is  also  not  possible  to  estimate  the  effect 
of  the  town  as  a  centre  for  disseminating  fever  in  the  surround- 
ing districts.  Large  numbers  of  people  throng  into  the  town  at 
the  two  weekly  markets,  and  no  doubt  many  have  contracted 
fever  by  partaking  of  refreshments  which  have  been  exposed  to 
infection,  or  from  walking  about  the  streets  and  yards  which 
have  been  fouled  by  excreta  from  specifically  fouled  privies,  and 
these  persons  returning  to  their  homes  have  probably  conveyed 
the  disease  to  surrounding  towns  and  villages. 

The  sanitary  needs  of  Bishop  Auckland  are  numerous  and 
urgent.  They  include — (1)  The  supply  throughout  the  district 
of  water  of  uniform  quality  and  free  from  all  suspicion  of  con- 
tamination. (2)  The  resewering  of  the  district,  including  the 
removal  of  the  old  defective  sewers  and  the  disposal  of  the 
sewage  from  the  district  in  such  a  manner  as  to  avoid  pollution 
of  watercourses.  In  the  process  of  laying  new  sewers  the  house 
drains  should  be  examined  and  all  defective  ones  relaid.  The 
work  of  providing  suitable  trapped  gullies  to  all  house  drains 
should  be  continued.  When  suitable  sewers  have  been  provided 
water-closets  should  be  substituted  for  all  midden  privieB  which 
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are  situate  close  to  dwellings,  or  which  cannot  be  approached  so    afp.  a,No.io. 
that  their  contents  can  be  thrown  directly  into  the  scavenger's    ^^  thTsani- 
cart,  or  which  are  otherwise  a  nuisance.     (3)  The  method  of    t&rj  oondiWon 
scavenging  should  be  improved.     Owing  to  the  unsatisfactory    SSSiStet^ 
coustruction,  and  difficult  access  to  many  of  the  privies,  for  the    ^^^^^d  ^?J^ 
present  the   process   should  be  carried    out   by  daylight,  and    Dr.  wheatbn. 
contents  of  midden  privies  should  as  far  as  possible  be  thrown 
directly  from  the  privy  into  the  scavenger's  cart  so  as  to  avoid 
the  dangerous  contamination  of  the  soil  of  the  streets  of  the  town 
which  the  present  meihod  entails.     (4)  The  work  of  dealing  with 
unwholesome  and  dilapidated   dwellings   should   be  proceeded 
with,  and  special  collections  of  dwellings  which  cannot  be  made 
fit  for  healthy  habitation  should  be  aealt  with  as  unhealthy 
areas. 
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No.  11. 

Bepoet  on  the  G-eneba^  SAiaTAKY  XkBjcvusTAnrcEB  and 
Administration  of  ihe  Stroud  Rural  and  Nailsworth 
Urban  Districts  ;  by  Dr.  F.  St.  George  Mivart. 

For  a  number  of  years  past  representations  bave^  from  ti&e  to 
time,  reached  the  Local  Government  Board  concerning  the  want 
of  a  system  of  sewerage  and  sewage  disposal  in  certain  populous 
localities  of  the  Rural  District  of  Stroud,  as  well  as  the  general 
pollution  of  the  rivers  and  streams  by  sewage  and  the  waste  pro- 
ducts of  factories. 

On  the  4th  October,  1899,  a  memorial  was  received  by  the 
Board  from  the  Stroud  Rural  District  Council  complaining  of 
the  absence  of  any  proper  system  of  sewerage  in  the  contiguous 
Urban  District  of  JNailsworth,  and  of  danger  to  the  public  health 
by  reason  of  the  discharge  of  nearly  the  whole  of  the  sewage  of 
Nailsworth  into  the  stream  which  after  leaving  the  Nailsworth 
Urban  flows  through  part  of  the  Stroud  Rural  District.  The 
memorial  further  prayed  for  inspection  of  the  locality  by  a 
member  of  the  Board's  staff.  On  the  3rd  November,  1899,  the 
local  Medical  Officer  of  Health  reported  the  appearance  of  eleven 
cases  of  enteric  fever  at  Cainscross  and  Ebley,  and  referred  to 
the  improper  system  of  excrement  disposal  long  prevailing  in 
those  localities.  A  review  of  the  annual  reports  of  this  officer, 
and  the  correspondence  therefrom  arising  between  the  Board  and 
the  Stroud  Rural  District  Council,  discloses  the  fact  that  for  the 
past  ten  years  the  Board  have  been  urging  that  body  to  formulate 
a  scheme  of  sewerage  and  sewage  disposal  in  those  and  certain 
other  parts  of  their  district.  Such  scheme  having  been  at  length 
submitted  for  the  consideration  of  the  Board,  and  the  Nailsworth 
Urban  District  Council  having,  by  letter  dated  7th  November, 
1899,  intimated  their  intention  to  wait  and  observe  the  result  of 
the  introduction  of  the  system  of  sewerage  and  drainage  in 
Stroud  Rural  District  **  before  deciding  upon  the  adoption  of  any 
fresh  system  of  drainage  at  Nailsworth,"  the  Board  decided  upon 
local  enquiry  into  the  general  sanitary  circumstances  of  both 
these  districts.  In  accordance  with  instructions,  I  visited  these 
localities  at  the  close  of  the  month  of  January  of  the  present  year, 
and  on  many  subsequent  occasions,  the  work  of  inspection  having 
been  much  retarded  by  repeated  heavy  falls  of  snow. 


THE    STROUD    RURAL    DISTRICT. 

A. — ^Topographical  and  General. 

The  Stroud  Rural  District  lies  towards  the  centre  of  the  county 
of  Gloucester,  and  surrounds  entirely  the  town  of  Stroud,  itsefi 
the  centre  of  a  separate  urban  district.  Viewed  on  the  map,  the 
rural  district  is  roughly  wedge-shaped  from  north  to  south ;  the 
apex  of  the  wedge,  which  is  to  the  south,  being  towards  its 
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ertremity  tarfted  sharply  to  the  east.    The  greatest  diameter  is  avp.  AiKo.  u. 
about  12  miles.  o«  «>;e;Befid 
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Near  to  the  southern,  extremity  the  Rural  District  is  com- 
pletely cut  across  by  the  intervening  Urban  District  of  Nails-  S^t^JfSt 
worth.  The  boundaries  of  the  Rural  District  are  as  follows :  on  stroudR»i 
the  north,  Gloucester  Rural  District ;  on  the  north-east,  Chelten-  ^orth  Urtea 
ham  Rural  District ;  on  the  east  and  south-east,  Cirencester  and  SJf^jJJJJ^J^ 
Tetbury  Rural  Districts  respectively ;  on  the  south,  Dursley 
Rural  District ;  on  the  south-west  and  west,  the  Rural  District 
of  Wheatenhurst. 

The  district  comprises  seventeen  parishes,  some  of  which 
contain  several  a^^^gregations  of  population,  while  in  others,  such 
as  Thrupp,  Chalford,  and  Rodborough,  the  population  is  spread 
over  a  considerable  area. 

The  Stroud  Rural  District  is  divided  between  the  Registration 
Sub-Districts  of  Bisley,  Stroud,  Painswick,  Horsley,  Rod- 
boroiLgh,  Minchinhampton,  and  Stonehouse.  It  is  wholly  in  the 
Regis&ation  District  of  Stroud.  The  district  consists  entirely  of 
hill  and  vale;  lying  among  the  Cotswold  Hillsi  it  possesses  but 
little  level  ground  save  in  the  valleys  or  upon  the  high  table 
lands.     Many  oithe  hillsides  are  exceedingly  steep. 

Speaking  generallv,  it  may  be  said  that  across  the  centre  of  the 
district,  and  gradually  widening  from  near  Sapperton  in  the  east 
to  the  town  of  Stroud  in  the  west,  winds  a  main  valley,  which  will 
be  hereinafter  referred  to  as  the  Chalford  Valley.  The  town  of 
Stroud  is  the  point  of  meeting  of  this  valley  with  other  valleys 
and  gorges  running  from  Painswick  in  the  north,  and  from 
Nailsworfch  and  Woodchester  in  the  south,  the  main  valley  thence 
runnii^r  westward  to  Stonehouse.  Along  the  last-named  the 
River  Frome,  the  Thames  and  Severn  Canal,  and  the  Gloucester 
line  of  the  Great  Western  Railway,  continue  their  course  after 
passing  down  the  Chalford  Valley.  The  River  Frome  is  joined 
near  the  level  of  the  Town  of  Stroud  by  several  affluents,  which 
reach  it  after  descending  the  branch  vsilleys  just  referred  to. 

As  regards  geology,  the  district  rests  principally  on  various 
beds  of  the  Lower  Oolite  series  and,  below  these,  on  the  Lias. 
These  beds  consist  of  an  alternation  of  limestones  and  clays ;  the 
former  being  marked  on  the  hillsides  by  steep  escarpments,  while 
the  clay  beds  form  gentler  slopes  and  occupy  the  bottoms  of 
valleys.  Where  the  limestone  beds  rest  on  clay,  numerous 
springs  are  met  with,  and  these,  with  wells  generally  of  shallow 
oepth,  form  the  local  water  supplies  of  the  villages,  the  position 
of  which  has  obviously  been  determined  in  many  cases  by  the 
existence  of  these  facilities  for  obtaining  water. 

The  industries  are  very  numerous.  The  manufacture  and 
dyeing  of  woollen  materials,  both  from  wool  and  £tx>m  shoddy, 
are  carried  on  extensively.  The  locality,  indeed,  enjoys  a  speeiinl 
reputation  for  the  production  of  h  scarlet  dye  which  is  «aid  to  be 
unequalled  elsewhere.  There  are  several  condderable  breweries ; 
also  brass  foundries,  pin  factories,  e6tn  mills,  timber  works, 
and  walking-stick  factories.    These  various  factories  are  placed 
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along  the  course  of  the  several  streams,  in  order  to  take  advan-* 
tageof  the  water  power  thus  obtainable;  they  also  thus  secure, 
as  will  be  hereafter  shown,  a  convenient  means  of  disposing  of 
refuse  chemical  matters  as  well  as  of  sewage. 

Owing  to  alterations,  from  time  to  time  of  late  years,  in  the 
boundaries  of  the  district  the  present  population  cannot  be  esti- 
mated other  than  roughly,  but  may  be  thought  of  as  about 
30,000 ;  while  the  number  of  inhabited  houses  maybe  taken  to  be 
about  6,800,  an  increase  since  1891. 


B. — General  Sanitary  Circumstances  of  the  Stroud  IBurai. 

District. 

Roadsy  Dwellings^  amd  House  Aeeommodation. — ^There  are  210 
miles  of  dedicated  roads  repaired  by  the  Bural  District  Council ; 
these  are  now  in  very  fair  condition,  a  considerable  amount  of 

food  material  having  been  recently  laid,  and  many  miles  having 
een  rolled  with  a  steam  roller.  I  am  uiformed  that  the  exact 
extent  of  undedicated  roads  is  not  known,  but  that  it  does  not 
exceed  five  miles. 

Throughout  the  district  houses  are  grouped  together  in  little 
clusters,  to  each  of  which  a  separate  name  is  given.  The  dwel- 
lings are,  for  the  most  part,  of  a  substantiid  character,  more 
particularly  the  older  ones,  which  are  built  of  stone  and  roofed 
with  stone  tiles.  Houses  erected  in  more  recent  years  have  been 
generally  built  of  brick  and  roofed  with  slates.  Among  the  older 
groups  of  dwellings  back-to-back  houses  are  by  no  means  uncom- 
mon ;  on  the  hillsides  back-to-earth  houses  are  frequently  met 
with,  and  some  of  these  were  strongly  complained  of  in  respect  to 
dampness.  In  some  cases  where  houses  have  been  built  into  a 
bank,  the  earth  has  been  excavated  behind  the  house  to  the 
extent  of  a  few  feet,  but  a  suitable  arrangement  for  the  prompt 
removal  of  storm  water  by  drainage  has  not  been  made.  In  not 
a  few  instances  eave-spouting  is  altogether  absent.  Spouting  of 
some  sort,  however,  generally  exists,  though  very  often  of  a  defec- 
tive kind,  but  down-pipes  rarely  deliver  over  gullies  or  over 
gutters  leading  thereto.  They  are  more  often  used  to  obtain  a 
supply  of  soft  water,  which  is  stored  in  butts,  and  where,  as  had 
happened  in  not  a  few  instances,  these  had  been  removed,  the 
down -pipes  discharge  the  water  upon  the  jjround  close  to  the 
foundations  of  the  houses,  such  ground  being,  with  very  few 
exceptions,  entirely  unpaved.  I  met  with  several  instances  of 
dwellings  which,  owing  to  extreme  dHapidation  supervening 
upon  unsuitable  position,  especially  in  regard  to  liability  to 
flooding,  should  be  declared  unfit  for  habitation  until  placed  in 
a  state  of  substantial  repair.  In  some  cases,  too,  structures 
evidently  not  erected  as  dwelling-houses  have  been  let  as  such,  a 
rent  as  low  as  9d.  per  week  Ming  charged.  Garden  ground, 
where  such  is  specially  needed  for  sanitary  purposes,  is  frequently 
insufficient  and  undesirably  situated,  havinpr  regard  to  the  dis- 
posal thereon  of  excreta  from  privy  vaults.  This  is  especially  the 
case  on  the  steep  sides  of  yalleys,  where  houses  are  generally 
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placed  in  terraces,  with  very  small  patches  of  garden  attached  to    app.a,No.  n. 
them. 


Water  Supply, — The  water  supplies  of  the  district  may  be 
thus  clasfiified :  — 

(a)  Public  water  service. 

(b)  Wells. 

(c)  Springs. 

(d)  Streams. 

(e)  Bain  water  stored  in  tanks. 

But  in  every  parish,  almost  without  exception,  may  be  seen 
examples  of  supply  bjr  wells  and  springs,  even  when  the  mains  of 
the  public  water  service  are  available. 

^  (a)  The  only  public  water  service  in  the  district  is  that  fur- 
nished by  the  Stroud  Water  Company. 

This  Company  was  incorporated  by  a  special  Act  of  Parlia- 
ment, cited  as  the  "  Stroud  Water  Act  *'  of  1882.  The  limits  of 
distribution  of  the  Company's  water  were  determined  as  the 
Parish  and  Township  of  Avening,  Bisley,  Chalford,  Haywards- 
field,  Horsley,  King  Stanley,  Leonard  Stanley,  Minchinhampton, 
Nailsworth,  Painswick,  Pitchcomb,  Bandwick,  Bodborough, 
Stonehouse,  Stroud,  and  Woodchester.  From  Mr.  Geo.  Scriven, 
Secretary  and  Manager  of  the  Company,  I  learn  that  Painswick 
has  been  definitely  ftbandoned ;  he  also  informs  me  that,  in  all, 
1,673  houses  in  the  whole  Bural  District  are  supplied  with  water, 
such  sunply  being  in  ordinary  seasons  constant.  The  water  is 
obtainea  by  pumping  from  several  wells  and  headinfirs  situated  at 
Chalford,  on  the  southern  slopes  of  the  valley,  and  descending  to 
a  depth  of  about  80  feet.  Thence  the  water  is,  for  softening 
purposes,  pumped  to  two  lime  tanks,  whence  it  passes  to  two 
settling  tanks.  From  these  the  water  is  pumped  to  a  reservoir  on 
Minchinhami>ton  Common,  holding  1,000,000  gallons,  whence  it 
flows  by  gravitation  to  the  whole  of  the  district.  In  summer, 
especially  a  dry  one,  the  yield  falls  off  considerably.  In  that  of 
1899  there  was  great  scarcity,  but  Mr»  Scriven  states  that  only 
households  living  at  the  highest  points  in  the  district  were  incon- 
venienced. The  absence  of  storage  was  a  special  difficulty.  I 
am  informed  tliat  no  filtration  is  needed.  The  Company  have 
the  water  analysed  on  their  own  initiative  from  time  to  time ;  the 
District  Council  cause  the  water  to  be  analysed  in  their  own 
interest  once  a  year.  In  the  Appendix  will  be  found  copies  of 
the  only  analyses  of  recent  date  that  I  was  able  to  obtain. 

Under  clause  48  of  the  "  Stroud  Water  Act "  the  Stroud  Urban 
District  Council  have  the  right  to  supplement  their  own  supply 
by  drawing  from  the  Stroud  Water  Company's  main ;  but  if  the 
iJrban  District  Council  shall  require,  on  any  one  day,  more  than 
100,000  gallons,  they  shall  give  the  Company  14  day s*  previous 
notice,  in  writing,  and  in  such  case  thev  shall  be  bound  to  con- 
tinue to  take  not  less  than  100,000  gallons  for  not  less  than  14 
consecutive  days,  and  must  give  7  days'  notice  before  discon- 
tinuing such  extra  supply. 
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dry  weather,  but  also  because  of  the  excessive  distance  over 
which  cottagers  are  frequently  compelled  to  travel  in  order  to 
make  use  of  them. 
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(J)  Wells. — I  saw  no  wells  that  had  received  any  internal 
treatment  other  than  dry  steining,  usually  by  means  of  blocks  of 
local  stone,  the  joints  of  which  are  frequently  wide  apart.  They 
vary  in  depth  from  20  to  80  ft.,  according  to  situation,  the  deepest 
being  usually  on  higb  ground.  Other  wells  seem  to  have  no 
steining  except  near  the  top,  and  to  be  rather  of  the  nature  of 
deep  tanks  hollowed  out  in  hard  strata.  Wells  of  this  descrip- 
tion were  seen  at  Minchinhampton,  and  were,  in  several 
instances,  stated  by  cottagers  to  yield  water  apparently  affected 
by  every  fall  of  rain. 

In  the  neighbourhood  of  Pa^k  Terrace,  in  that  town,  two  such  weUs  weri^ 
inspected.  A  sample  of  water  drawn  was  seen  to  be  turbid,  in  oonsequenoo. 
it  WAS  alleged,  of  hailstorms  on  the  ])reviou»  day.  In  the  road.*^ide  adjacent  I 
was  Rhown  certain  small  drainage  pits  which  had  been  dug,  under  the  authority 
of  the  Oounty  Council,  to  get  rid  of  storm  water.  These  pits*  were  covered  with 
grids.  They  are  apparently  roughly  bricked  inside,  and  water  collecting  i«i  them 
is  paid  to  disappear  rapidly  tlurough  fissures  in  the  strata.  I  was  disposed  to 
think  that  they  may  communicate  with  the  deep  tank  wells  above  referred  to. 

Wells  are  also  insufficient  in  number  for  the  supply  of  groups 
of  houses.  Examples  of  this  insufficiency  were  seen  in  Rod- 
borough,  Leonard  Stanley,  Minchinhampton,  and  elsewhere. 

At  Butter  Row  (Hodborough)  lioard  Schools  the  now  buildings  have  been 
erected  without  any  proper  water  supply  for  master  or  scholars.  For  lavatory 
purposes  and  for  the  hand-flushing  of  the.  closets  a  rain-water  tank  has  been 
placed  under  the  playground.  It  is  filled  with  water  from  the  roof,  and  a  pump 
has  been  fixed.  But  this  water  is  not  thought  suitable  for  drinking  ;  moreover, 
in  dry  weather  the  tank  is  soon  emptied.  Water  must  then  be  carried,  not  only 
for  drinking  and  household  purpos?s.  but  also  for  handflnshing  the  closets,  from 
a  spring  upwards  of  200  yards  distant  from  the  schools. 

Many  wells  were  seen  which  are  evidently  liable  to  pollution 
from  the  direct  passage  into  them  of  filth  from  the  surface  of  the 
ground ;  the  collars  and^  covers  being  ill-fitting  or  broken.  In 
others  <soakage  of  liquid  from  tlie  suilace  and  upper  layer  of  soil 
forming  part  of  fold-yards,  chicken  runs,  manured  gardens  and 
the  like  seemed  inevitable ;  in  some  cases  dripping  or  trickling 
was  noticed  at  the  wellsides,  in  others  the  sides  were  heavily 
grown  with  vegetation.  Wells  to  be  regardc*d  with  suspicion  for 
these  reasons  were  seen  near  slaughter-liouses,  but  such  wells  are 
generally  covered  in  wit^  masonry  and  are  fitted  with  pumps. 

Conspicuous  examples  of  thcs?  various  dofects  of  wells  were  seen  at  Cain*»- 
cross,  Ebley,  Dudbridge,  Rodborough,  Stonehouso,  and  Painswick.  At  the  last- 
cited  place  a  roughly -steined  well,  with  ill-fitting  wooden  collar  and  broken 
cover,  was  sunk  in  ground  used  a«*  a  chicken  run.  It  was  stated  that  from  this 
well  water  was  taken  for  washinjr  milk  vessels  at  a  dairy,  though  it.  was  static! 
that  this  water  is  boiled  before  Wmg  used. 

Some  wells  were  met  with  to  which,  though  situated  on  privati' 
ground,  a  quasi-public  right  of  access  seems  to  be  established. 
Such  wells  not  infrequently  yield  water  said  to  be  fit  only  for 
household  purposes  other  than  drinking ;  but  having  regai*d  to 
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constant  summer  scai'city  there  is  no  doubt  that  this  water  is  at    app.  a.  No.  ii. 
times  also  used  for  drinking.     Examples  of  this  'were  seen  at 
Painswick,  Minehinhampton,  and  other  places. 

(<?)  and  (d)  Springs  and  Streams. — The  district  is  one  abound- 
ing in  naiural  water  supplies  for  a  large  portion  of  the  year. 
Springs  or  streams,  or  both,  are  found  in  every  parish  in  the 
district.  In  some  rare  instances,  as  at  King  Stanley,  the  springs 
have  been  utilised  to  feed  standpipes  or  spouts;  tnear  the  last 
named  place,  at  a  cost,  as  I  am  informed,  of  about  sixty  pounds, 
an  apparently  good  supply  has  been  secured  for  a  portion  of  the 
locality.  But,  generally,  the  springs  are  allowed  to  How  over 
the  ffround  without  regard  to  polluting  agencies,  and  the  result- 
ing brooks  and  streamlets  are  already  seriously  contaminated  ere 
tliey  reach  a  point  where  they  might,  at  a  trifling  outlay,  furnish 
a  much-needed  water  supply  for  one  and  another  locality.  Most  of 
the  villages  in  the  district  have  roadside  spouts  to  which  water  is 
piped,  but  in  numerous  instances  I  heard  that  the  flow  from  these 
is  either  greatly  diminished  or  ceases  entin»ly  in  dry  seasons, 
such  as  last  summer. 

In  several  instances  streams  flow  in  culverts  through  village 
streets,  and  even  pass  underneath  the  liouses  to  the  inhabitants  of 
which  they  may  furnish  a  supply  of  drinking  water,  or  of  water 
for  household  puiposes  other  than  drinking,  by  means  of  dipping 
places.  An  example  of  this  is  seen  at  Horsley.  The  contamina- 
tion of  such  streams  from  time  to  time  may  be  looked  upon  as 
inevitable,  and  in  this  case  indeed  I  heard  complaints  as  to  the 
occasional  passage  of  undesirable  adjuncts  such  as  petroleum, 
blood,  offal,  or  slop  liquids  which,  cast  in  above,  may  be  drawn 
out  by  consumers  at  a  point  lower  down.  Occasionally  these 
dipping  places  are  a  source  of  danger  to  childi^en.  At  King 
»Stanley  1  heard  of  the  accidental  drowning  of  a  child  in  one  of 
them.  Moreover,  in  the  case  of  the  latter  stream  complaint  was 
made  here,  and  there  of  occasional  nuisance  from  foul-smelling 
accumulations  of  solids  in  its  course. 

(e)  Rain-water  Tanks. — ^The  method  of  obtaining  a  supply  of 
water  for  drinking  and  other  household  purposes  by  the  collec- 
tion of  rain-water  in  underground  tanks  cemented  internally  is 
met  with  on  the  highest  situations  such  as  at  the  Small-Pox  Hos- 
pital at  Burleigh,  Minehinhampton,  and  elsewhere.  Such  supply 
is  evidently  intended  to  be  supplementary  to  thai  obtained  from 
wells,  but  apparently  it  fails  usually  at  the  time  that  wells  and 
springs  are  at  their  lowest. 

Speaking  generally,  tlie  water  supply  of  the  district  must  be 
described  as  insufficient  or  uncertain  in  (juantily,  while  there  is 
goocl  reason  to  regard  a  considerable  portion  of  the  private  supply 
with  suspicion  as  regards  quality. 

Sexcerage. — The  only  parish  furnished  witli  sewerage  upon  a 
definitely  known  plan  is  Stonehouse,  in  which  the  town  of  that 
name  has  a  system  of  sewerage  laid  in  18tS4  at  a  cost  of  i*3,000, 
for  which  sum  a  loan  was  sanctioned  after  an  inquiry  held  by 
Mr.  Codrington,    one  of   the  Board's  engineering    staff.     The 
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sewers  were  extended  in  1887  at  a  cost  of  £500,  for  which  further 
sum  a  loan  was  also  sanctioned.  The  pipes  are  glazed,  and  range 
in  size  from  9  inches,  12  inches,  and  18  inches,  to  two  feet  at  the 
outfall ;  they  are  said  to  be  jointed  with  cement,  and  laid  at  good 
gradients.  Flushing  tanks  on  the  sewers  have  been  provided, 
put  these  have  never  been  used  as  the  local  water  supplies  are 
insufficient.  The  Inspector  of  Nuisances  asserted  that  the 
flushing  of  sewers  obtained  by  means  of  slopwater  is  sufficient : 
if  necessary,  they  could  be  further  flushed  by  water  taken  from 
the  canal  by  means  of  carts.  The  sewage  is  conveyed  through  an 
iron  main  under  the  canal  and  under  the  river,  and  finally  passes 
through  an  open  leat  between  30  and  40  yards  long  into  a  dupli- 
cate system  of  receiving  tanks,  where,  after  being  treated  with 
lime,  it  passes  into  settling  tanks,  and  thence,  by  upward  filtra- 
tion, through  a  bed  of  gravel  to  an  outfall  into  the  "  Bannie 
Brook,"  a  streamlet  fed  by  an  overflow  from  the  JFrome  just 
above  a  mill.  The  flow  in  this  brook  is  controlled  by  the  mill 
owner,  but  the  level  of  the  water  in  it,  at  present  arranged  to 
tuit  his  convenience,  could  be  altered.  It  is  evident  that  when 
the  overflow  from  the  Frome  River  to  the  **  Bannie  Brook  " 
ceases  there  must  be  considerable  nuisance  arising  from  the 
exposed  bed  of  the  latter,  which  I  saw  once  in  a  foul  condition, 
although  at  the  time  of  my  visit  the  effluent  from  the  sewage 
tanks  was  fairly  clear.  The  sewage  tanks  are  situated  near  the 
road  from  Stonehouse  to  Leonard  Stanley  in  about  an  acre  of 
roughly  enclosed  land.  In  this  enclosure  the  refuse  from  the 
scavenger's  cart  has  been  deposited,  and  sludge  removed  from 
the  tanks  is  also  placed  there.  A  few  yards  only  from  this 
spot  is  a  row  of  cottages,  inquiry  at  which  showed  that  nuisance 
is  from  time  to  time  experienced  owing  to  the  foul  smell  given 
off  at  the  sewage  works. 

The  town  of  Minchinhampton  has  been  provided  with  several 
sections  of  sewer  forming  a  small  system  laid  thirty  years  ago, 
on  his  own  initiation,  by  the  late  Mr.  H.  D.  Ricardo,  a  land- 
owner in  the  neighbourhood.  The  nature  of  these  sewers  I  was 
unable  to  ascertain,  some  persons  asserting  that  they  are,  in 
part  at  any  rate,  glazed  pipes,  while  others  as  firmly  maintained 
that,  to  their  own  knowledge  from  inspection  when  connections 
were  being  made,  these  sewers  are  of  the  nature  of  stone  or 
brick  culverts.  But  of  whatever  kind  they  may  be,  they  pass 
down  a  steady  slope  and  discharge  by  a  main  outfall  into  a 
tank  in  a  field  at  *  Well  Hill."  This  tank,  which  is  rendered 
in  cement  internally,  is  about  22  ft.  by  9  ft.  by  6  ft.  deep,  and 
is  provided  at  the  farther  end  with  a  gravel  and  shingle  filter  for 
arrest  of  solid  matter,  the  effluent  passing  into  a  ditch  and 
ultimately  reaching  the  Avening  ana  Nailsworth  Brook.  At 
the  time  of  my  visit  the  tank  was  overfull  of  sludge,  and  the 
liquid  was  running  over  the  top  of  the  filter.  When  the  tank 
is  cleaned  out  the  sludge  is  removed  to  agricultural  land  in  the 
neighbourhood  by  the  owner  of  the  field,  who  is  employed  by 
the  Rural  District  Council  to  attend  to  these  sewage  works; 
but  I  gathered  that  there  is  no  clearly  defined  system  of  super- 
vision. The  tank  is  well  removed  from  habitations,  and  I  heard 
no  complaints  of  nuisance  caused  by  it. 


1^ 

The  closely-built  town  of  Painswick,  situated  at  a  heiglit  of  ^»'  ^«-  W« 
about  500  feet  above  Ordnance  Datum^  is  provided  with  stone   on  the  General 
drains  of  considerable  antiquity.     They  are  stone  channels,  in  otwuStanoes 
section  either  square  or  oblong,  with,  for  the  most  part,  earth  andAdminie- 
bottoms.     These  drains,  now  called  and  used  as  sewers,  were   sS^iSSbiuiS 
undoubtedly  intended  originally   for   the    disposal  of  surface  J^^^^J^ 
water,  but  now  water  closets  in  increasing  numbers  have  been   Diitricts ;  by 
directly  and  indirectly  connected  with  them.       Since  they  are  i>»«Mi^»rt. 
laid  with  irregular  gradients,  are  often  flat,  and  have   many 
turns  and  angles,  there  is  much  accumulation  of  .foul  matter 
m  them.     They  are  unprovided  with  any  means  of  flushing ; 
and  except  for  a  few  ventilating  pipes  recently  put  up,  downfall 
pipes  from  houses,  and  untrappea  closets,  they  are  unventilated. 

At  one  point  specially  complained  of,  I  caused  a  sewer  to  be 
opened ;  the  bottom  was  f  ouna  to  be  covered  with  several  inches 
of  black  stinking  sludge,  excrement  and  paper  being  clearly 
discernible.  These  sewers  are  often  only  a  few  inches  below  the 
roadway  fiurface.  Thejr  have  four  outfalls  into  the  brook 
descending  from  Painswick.  One  of  the  great  dangers  of  these 
sewers  is  the  constant  soakage  of  flBDcal  matters  from  them  into 
the  surrounding  soil,  and  the  consequent  pollution  on  a  large 
scale  of  the  already  scanty  water  supply  of  this  place. 

The  constant  menace  to  the  public  health  by  this  unwhole- 
some system  of  sewerage  has  been  annually  dwelt  upon  by  the 
Inspector  of  Nuisances  concerned. 

The  sewerage  of  the  ancient  town  of  Bisley  is  of  a  similar 
character,  though  comparatively  inoffensive,  as  few  water-closets 
are  connected  thereto.  The  Inspector  of  Nuisances  informs  me 
that  no  fresh  connections  have  been  made  since  1896. 

The  jwpulous  part  of  the  parish  of  Thrupp  is  practically 
sewered  with  sections  of  pipe  sewer,  said  to  oe  generally  well 
laid  and  to  be  satisfactory  save  as  regards  ventilation  and  flush- 
ing ;  but  the  outfalls  here,  as  also  those  of  the  sections  of  sewers 
and  drains  at  Chalford,  discharge  into  the  river  Frome,  flowing 
down  the  Chalford  Valley. 

An  extensive  plan  of  sewerage  and  drainage  has  now  been 
brought  forward  by  the  Stroud  Rural  District  Council,  and  on 
the  Ist  of  February  of  the  present  year  an  inquiry  was  held  by 
Colonel  Dumford,  R.lB.,  of  the  Board's  Engineering  Depart- 
ment, into  an  application  for  sanction  to  borrow  £26,000  for 
that  purpose.  Three  separate  outfall  systems  are  arranged  for 
in  this  scheme,  viz.,  one  embracing  the  whole  of  Cainscross  and 
the  greater  part  of  Rodboroujjh ;  one  including  the  greater  part 
of  Thrupp  and  that  part  of  Bnmscombe  lying  in  Thrupp  Parish ; 
and  another,  the  remainders  of  Rodborough  and  Thrupp  re- 
spectively. The  proposal  is  to  treat  the  sewage  by  means  of 
septic  tanks  and  filters,  the  effluent  to  be  discharged  into  the 
River  Frome.  The  scheme  is  now  under  consideration  by  the 
Board.  That  the  whole  district,  and  the  Parish  of  Cainscross 
especially,  need  a  sewerage  scheme  there  can^  be  no  doubt.  My 
only  criticism  of  the  present  proposal — assuming  always  that  the 
Board's  Engineering  Department  approve  the  proposecl  <$ituatio]i 
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of  the  tanks  and  filters — is  that  it  might  with  evident  advantage 
go  further  and  lake  in  that  part  ol  Urimscombe  lying  south 
of  the  Frome  and  in  Minchinhampton  Parish.  Burleigh  might 
also  be  included,  and,  in  my  opinion,  to  include  North  and 
South  AVoodchester  would  be  an  improvement.  I  cannot,  in- 
deed, help  thinking  that  the  Urban  District  of  Nailsworth  should 
be  pressed  to  avail  itself  of  the  convenient  proximity  of  a  main 
sewer  in  order  to  finally  rid  itself  of  the  many  filth  nuisances 
referred  to  in  the  part  of  my  report  dealing  with  that  locality. 
I  am  assured  that  there  is  a  steady  fall  all  along  the  valley, 
running  down  from  Nailsworth  to  the  River  Frome  in  the 
Stroud  valley.  I  infer  also  that  the  long  line  of  objectionable 
privies  emptying  into  the  river  along  the  valleys  will  be  un- 
touched by  the  scheme  now  being  considered. 

In  other  parishes,  such  as  Chalford,  Rodborough,  and  Cains- 
cross,  road  and  storm  drains  discharging  into  the  River  Frome 
or  the  canal  have  been  converted  into  sewers  by  the  surreptitious 
connection  of  water-closets  with  them. 

Where  house  drains  are  not  connected  with  the  sewers  already 
referred  to,  they  discharge  into  streams,  water  courses,  or  ditches. 
As  to  ditches,  abundant  evidence  of  nuisance  thus  brought  about 
was  obtained  in  all  parts  of  the  distiict,  one  of  the  worst  being 
met  with  at  Cashes  Green,  though  it  is  fair  to  add  that  the 
new  sewerage  and  drainage  scheme  will,  if  carried  out,  probably 
remedy  this  particular  instance.  Where  no  house  drains  exist, 
slops  are  cast  upon  gardens ;  and  where  such  are  not  available, 
they  are  thrown  into  the  road  or  in  any  convenient  spot.  Many 
curtilages  were  found  to  be  habitually  fouled  by  this  practice. 

Excrement  and  Refuse  Disposal. — In  this  conection,  perhaps, 
the  most  striking  feature  of  the  district  is  the  common  custom 
of  placing  privies  over  the  edge  of  streams  and  w^ater-courses — 
wherever  such  a  position  is  practicable.  This  system  of  excre- 
ment disposal  may  be  seen  throughout  the  extent  of  the  Chalford 
and  the  Nailsworth  Valleys,  and  the  lateral  valleys  connected 
with  them.  Now  and  again,  where  a  footbridge  crosses  a  stream 
immediately  adjacent  to  such  a  privy,  a  screen  of  some  sort 
is  affixed  to  the  privy  stmcture  to  hide  the  fall  of  faeces  into 
the  water.  All  the  factories  along  these  valleys,  piuctically 
without  exception,  employ  this  method  of  disposal  of  excreta. 

In  the  part  of  the  district  lying  directly  upon  the  Great 
Oolite  the  usual  method  of  disposing  of  excreta  is  by  turning 
them  into  some  of  the  innumerable  fissures  found  in  the  strata. 
To  these  fissures  the  local  name  of  "lissens"  is  given  by  the 
quarrymen.  Mr.  Woodward,  F.R.S.,  of  the  Geological  Sui*vey, 
whom  I  consulted  upon  this  subject,  gives  it  as  his  opinion  that 
matters  sinking  into  these  fissures  pass  completely  through  the 
stratum  down  to  the  deposit  of  Fullers'  Eai*th,  by  which  the 
water  beneath  the  Oolite  is  held  up.  Serious  contamination 
of  the  underground  water  supplies  is  thus  rendered  probable. 

At  France  Lynch,  Minchinhampton,  Burleigh,  and  elsewhere 

on  the  end  of  the  southern  slope  of  the  Chalford  Valley,  this 

.  system  of  getting  rid  of  excrement  is  very  general :   and  here- 
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aboiits  I  met  witli  privy  vaults  which,  according  to  the  house- 
holders' statements,  had  not  been  cleared  out  for  many  years, 
the  inference  beinff  that  the  contents  soaked  into  **Iissens." 
In  other  parts  of  the  district  privy  vaults  are  met  with,  such 
vaults  being  frequently  mere  excavations  in  the  ground.  In 
some  cases,  as  at  Cainscross,  they  were  found  to  be  placed  against 
the  wall  of  the  dwelling-house.  The  contents  of  the  vaults  when 
emptied  are  usually  buried  in  gardens.  The  amount  of  this 
garden  ground  has  already  been  referred  to  as  often  insuflScient. 

A  method  of  disposing  of  urine,  still  common  in  parts  of  this 
district — as  in  other  cloth-manufacturing  localities — is  to  collect 
it  in  large  ban-els  holding  forty  or  fifty  gallons.  These  barrels  are 
partly  sunk  in  the  ground  and — especially  at  public-houses — 
form  convenient  urinals.  The  local  name  of  these  receptacles 
is  '*Segg  barrels."  When  full,  the  contents  of  these  barrels  are 
removed  by  a  carrier  and  conveyed  either  to  local  nursery 
gardens  or,  more  commonly,  to  cloth  mills,  where  the  "  Segg  ' 
or  highly  ammoniacal  urine  is  stored  in  vats  and  is  used  lor 
soaking  freshly-made  cloth.  I  found  that  the  average  price  paid 
to  householders  for  stale  urine  is  about  ^d.  per  gallon.  Pig 
manure  is  also  collected  and  mixed  with  the  urine  for  the  sake 
of  the  ammonia.  The  conveyance  of  these  commodities  along  the 
roads  is  undoubtedly  a  nuisance.  There  is  no  doubt  that  the 
use  of  ammoniacal  urine  and  pig  manure  in  cloth  mills  has 
diminished,  but  it  is  still  prevalent.  I  found  the  utmost  diflR- 
culty  in  obtaining  information  on  this  subject,  all  parties  con- 
cerned being  extremely  reticent.  As  a  rule  I  found  that 
individual  mill  owners  denied  that  any  "  segg ''  was  used  on 
iheir  premises,  though  they  generally  indicated  other  mills 
where  it  was  employed.  A  partly  successful  effort  has  now  been 
made  to  restrict  to  early  morning  and  evening  the  time  when 
urine  may  be  carted  along  the  roads. 

Tn  the  village  of  King  Stanley  alone  I  found  four  public  houses  where  "segg 
barrels  '*  were  kept  as  urinals,  though  it  \\fx»  asserted,  and  I  IkjUcvc  truthfully, 
that  the  contents  are  not  taken  to  the  mills,  but  emptied  on  the  gardens.  As 
there  U  no  system  of  sewerage  in  the  locality,  the  traditional  method  of  urine 
disposal  is  still  adhered  to,  although  the  original  purpose  for  storing  it  no  longer 
exists.  One  householder  with  whom  I  remonstrated  concerning  a  very  foul 
"  «^8rg  tub  "  said,  '*  What  else  can  we  do  ?     There  are  no  '  lisscns '  in  this  part." 

On  steep  hillsides  the  overflowing  of  privy  vaults  upon  lower 
slopes  is  a  frequ(»nl  occurrence,  as  is  also  the  discharge  of  house 
drains  on  to  the  roads  and  pathways.  Examples  of  this  were 
seen  at  Woodchester,  Brimscombe,  Kodborough,  and  elsewhere. 
Prompt,  though  temporary,  abatement  of  this  nuisance  is  gener- 
ally secured. 

The  disposal  of  house  refuse  is  likewise  unsatisfaetorv  ;  only 
in  the  Parishes  of  Cainscross,  King  Stanley,  and  Stoneliouse  is 
any  public  scavenging  carried  out,  and  in  these  the  respective 
parochial  committees  have  entered  into  contracts  under  which, 
on  one  day  in  each  week,  the  contractor's  cart  removes  refuse 
for  those  householders  who  place  it  ready  in  receptacles  beside 
the  load.  But  on  the  occasion  of  one  of  my  visits  to  Ebley, 
which  is  an  urban  portion  of  Cainscross  Parish,  T  saw  at  3  o'clock 
in  the  afternoon  boxes  and  pails  of  refuse  still  awaiting  removal. 
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App.A,No.ii.    It  is  only  fair  to  add  that  from  what  I  saw  in  this  and  other 

localities  I  judged  that  many  cottagers  do  not  take  advantage  of 
the  convenience  offered  them  in  this  resi>ect.  The  selection  of 
places  for  "  tipping  "  the  refuse  is  not  always  judicious.  At 
Cainscross  I  found  a  large  gravel  pit  close  to  the  centre  of  the 
town  being  used  for  the  "  dumping  "  of  these  matters.  In  all 
parts  of  the  district  I  saw  a  good  deal  of  house  refuse  lying 
about  in  curtilages  and  gardens.  In  the  riparian  portions  of 
many  parishes,  such  as  Minchinhampton,  ChaHord,  Rodborough, 
Cainscross,  and  elsewhere  on  the  steep  hillsides,  the  nuisance 
is  prevalent  and  is  constantly  receiving  the  attention  of  the 
Inspectors  of  Nuisances. 

In  the  whole  district  I  saw  \evy  few  ash-pits,  and  in  no  in- 
stance was  a  cover  provided  for  them. 

No  register  is  kept  of  slaughter-houses.  Some  of  them  are 
placed  in  undesirable  situations,  surrounded  closely  by  dwelling- 
houses;  and  the  genertd  condition  of  most  of  those  visited  is 
unsatisfactory  in  respect  of  ill-paved  (or  even  unpaved)  uneven 
flooring  with  the  wide  crevices  between  the  stones  allowing 
soakage  into  the  soil  of  blood  and  filth,  foul  walls,  absence  of 
proper  drainage,  blood  allowed  to  escape  into  the  roadway  or 
into  ditches  and  water-courses,  accumulation  of  offensive 
manure,  with  offal  thrown  upon  it,  and  the  like.  I  particularly 
noted  a  number  of  what  may  be  termed  occasional  slaughter- 
houses, that  is  to  say,  places  in  which  **  a  pig  or  two  a  week  " 
are  said  to  be  killed.  Cross-questioning  of  the  owners  of  these 
places  generally  elicited  the  admission  that  "  a  sheep  or  two  " 
are  also  killed,  with  the  addition,  in  some  instances,  of  ''  a  beast 
or  two  "  at  certain  seasons.  Some  of  these  places  are  mere  bams 
or  cart-sheds,  without  any  proper  slaughtering  arrangements 
whatever ;  they  constitute  an  undoubted  danger  to  health.  One 
of  the  worst  kept  slaughter-houses  seen  by  me  was  a  newly- 
erected  one  at  Cainscross. 

There  is  no  registration  of  dairies,  cowsheds,  or  milk  shops. 
For  the  most  part  the  dairies  visited  were  f  airlv  clean ;  but  in 
most  instances  they  were  found  to  contain  articles  of  food,  such 
as  meat,  bacon,  &c.,  and  frequently  to  be  deficient  in  ventilation 
and  light.  One  dairy  I  found  in  a  cellar  reached  by  a  staircase 
beneath  the  floor  of  a  small  grocer's  shop.  In  another  dairy  I 
found  "  mangling"  is  carried  on.  Another  I  found  to  be  part 
of  a  dwelling-house,  and  to  be  used,  apparently,  as  a  convenient 
receptacle  of  the  odds  and  ends  of  an  untidy  household  in  ad- 
dition to  milk  and  butter.  The  water  supply  to  dairies  was 
frequently  found  to  be  of  a  very  doubtful  character. 

The  condition  of  the  cowsheds  visited  is  bad.  The  cubic  air 
space  allotted  to  the  cows  is  often  insufficient,  as  also  is  the 
ventilation.  Particularly  on  the  steep  hill-sides  fold-yards  were 
found  to  be  deep  in  filthy  liquid,  and  large  quantities  of  manure 
were  seen  stored  adjacent  to  cow-byres.  Surprise  was  expressed 
that  these  arrangements  should  be  considered  faulty. 

The  condition  of  the  bake-houses  visited  was,  on  the  whole, 
fairly  satisfactory,  though  the   water  supply  is   sometimes  of 
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doubtful  quality.  In  one  large  newly-erected  bakery  I  found  App.A,No.iL 
that  the  freshly-baked  bread  was  stored  in  close  contiguity  to  on  theOenerai 
a  large  refuse  pit.  §?°***'L 

I  heard  of  no  offensive  trades  though,  from  the  foregoing    t?ationofthe^ 
notes,  it  will  be  apparent  that  certain  trades,  not  by  statute    2n!d NaS^*^ 
denominated  offensive,  are  so  carried  on  that  risk  to  public    worth  Urban 
health  is  caused.     I  received  several  complaints  as  to  nuisance    B^^mvart  ^ 
caused  by  pig-keeping,  and  in  many  of  the  more  populous 
localities  I  found  pigs  being  kept  in  such  a  way  that  undoubted 
nuisance  was  being  created  owing  to  the  want  of  any  proper 
means  of  getting  rid  of  the  manure,   and  the  general  filthy 
and  dilapidated  condition   of  the  pigstyes.       In  one  instance 
I  found  pigs  kept  in  a  dark  and  almost  unventilated  stable 
which  haa,  apparently,  once  formed  part  of  a  dwelling-house. 


C. — General  Sanitary  Administration. 

The  Stroud  Rural  District  Council  are  the  successors  of  the 
former  Stroud  Rural  Sanitary  Authority,  though  the  area  of 
the  present  Rural  District  is  not  co-terminous  with  that  ad- 
ministered by  the  former  body.  By  two  Orders,  both  dated  the 
10th  November,  1894,  the  former  Urban  District  of  Bisley  wa^ 
merged  in  the  Stroud  Rural  District,  while  the  parish  of  Nails- 
worth,  formerly  part  of  the  Rural  Sanitary  District  of  Stroud, 
became  the  Nailsworth  Urban  District.  The  rateable  value  of 
the  Stroud  Rural  District  is  £109,813.  The  balance  of  outstand- 
ing loans  is  £1,800,  an  indebtedness  which,  has  been  incuiTed 
on  behalf  of,  and  is  charged  upon,  the  Stonehouse  special  drain- 
age area.  In  respect  of  the  drainage  scheme  for  Rodborough, 
Thrupp,  and  Oainscross  referred  to  in  the  introduction  to  this 
report,  the  Stroud  Rural  District  Council  have  applied  for 
sanction  to  borrow  a  sum  of  £26,000,  and,  as  has  been  mentioned, 
a  local  inquiry  was  held  on  1st  February,  1900,  by  Colonel 
Durnford.  The  matter  is  at  present  under  consideration  by  the 
Board.  The  assessable  value  of  the  district  for  the  '*  district 
rate "  is  said  to  have  been  £76,488  in  the  year  1896.  The 
amount  of  the  rate  levied  for  general  expenses  in  the  year 
ending  on  the  25th  of  the  present  month  was  i^d.  and  4JeZ. 
in  the  £,  but  I  am  informal  that  this  is  a  heavier  rate  than 
will  probably  be  necessaiy  in  the  future  as  the  highways  were 
handed  over  to  the  Rural  District  Council  on  the  25th  March, 
1899.  The  Council  consists  of  32  members  whose  meetings  are 
held  fortnightly.  The  meetings  of  the  guardians  take  place 
upon  the  same  day.  The  only  standing  committee  is  the 
**  Finance  and  General  Purposes  Committee."  Various  com- 
mittees, however,  have  been,  and  are,  appointed  from  time  to 
time,  such  as  the  Painswick  Sewage  and  Water  Committee,  and 
the  committee  for  the  new  sewage  scheme  for  Cainscross,  Rod- 
borough,  and  Thrupp,  and  such  like. 

^  There  are  no  byelaws  of  any  kind  at  present  in  force  in  the 
district,  but  I  was  shown  the  proof  of  a  new  code  of  regulations, 
dated  January,  1900,  in  respect  of  Dairies  and  Cowsheds ;  also 
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an  application  to  borrow  £1,000  for  the  purpose  of  bringing 
a  supply  into  the  town  from  the  Cherry  Spring,  IJ  miles  distant. 
Riparian  owners  and  the  Stroud  Water  Company  objected,  and 
the  Board's  sanction  was  not  granted,  having  regard  to  the  fact 
that  at  that  time  the  Stroud  Water  Company  professed  them- 
selves ready  to  pive  a  supply  to  the  place  on  the  statutory  terms. 
The  Kural  Sanitary  Authority,  however,  were  unable  to  obtain 
a  supply  from  the  Company,  though  not  until  November,  1892, 
did  the  Water  Company  finally  renounce  their  claim  upon  the 
place.  On  the  12th  April,  1899,  the  Rural  District  Council 
applied  for  the  constitution  of  a  special  drainage  district  at 
Painswick,  but  the  proposal  not  being  satisfactory  to  the  Board, 
a  fresh  scheme  for  sewerage  and  water  supply  was  brought 
forward  last  December  and  is  now  under  consideration. 

It  is  imperative  that  by  some  means  or  other  the  urgently 
needed  water  supply  be  afforded  to  this  locality. 

The  district  is  still  unprovided  with  hospital  accommodation 
adequate  for  the  reception  of  cases  of  infectious  disease,  although 
the  need  of  such  an  hospital  has  been  repeatedly  pointed  out 
by  the  Medical  Officer  of  Health,  and  has  been  emphasized  by 
outbreaks  of  infectious  disease,  the  extension  of  which  might 
have  been  prevented  had  suitable  hospital  accommodation  been 
available.  In  the  year  1894,  a  joint  authority,  called  the  Stroud 
Hospital  Boal'd,  was  formed  under  a  Provisional  Order,  and  this 
joint  board  is  at  present  constituted  as  follows :  Three  members, 
besides  the  chairman,  from  the  Sti-^oud  Rural  District  Council ; 
four  members  from  the  Stroud  Urban  District  Council,  includ- 
ing the  chairman  of  that  body  as  ex  officio ;  two  members  from 
the  Nailsworth  Urban  District  Council,  including  the  chairman 
of  that  body  as  ex  officio.  The  meetings  of  this  Board  are  held 
when  required.  On  the  10th  of  April,  1896,  an  inquiry  was 
held  by  the  late  Dr.  Barry  into  an  application  by  the  Stroud 
Joint  Hospital  Board,  for  sanction  to  borrow  £2,000  for  the 
purchase  of  a  site  known  as  "  The  Achers,"  situate  beside 
the  main  road  from  Stroud  to  Nailsworth.  This  site  was  re- 
ported unsuitable  by  Dr.  Barry,  and  the  Board  declined  to 
sanction  the  application. 

Since  that  time^  I  am  informed  by  the  Clerk,  the  Joint 
Hospital  Board  have  considered  four  different  sites  for  the 
erection  of  the  hospital,  and  three  of  these  have  been,  for  one 
reason  or  another,  abandoned.  They  have  now  unanimously 
selected  a  site  in  the  parish  of  Cainscross,  but,  as  on  previous 
occasions,  so  now^  there  is  local  opposition,  and  the  Joint 
Hospital  Board  anticipate  that  they  will  have  to  obtain  com- 
pulsory powers  to  purchase.  It  appears,  indeed,  that  while  the 
necessity  for  an  hospital  is  daily  becoming  more  urgent,  each 
parish  opposes  the  establishment  of  the  institution  within  its 
borders.  The  feeling  upon  this  subject  is  exceedingly  strong 
in  the  vicinity  of  Stroud. 

In  1896  the  Joint  Hospital  Board  erected  a  temporary  iron 
building,  at  a  cost  of  £637  IL?.,  for  the  reception  of  small-pox 
rases  at  Stancombe,  in  the  parish  of  Bisley.  No  loan  was  ap- 
plied for.     It  consists  of  two  w^ards,  in  which  12  patients  can 
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be  accommodated.     The  structure   is   in  good   condition,   and    app.a.No.  ii. 
is  looked  after  by  Mr.  Bailey,  one  of  the  Inspectors  of  Nuisances.    ontheGenerai 

There  is  no  disinfector  in  any   of   the  three  districts  con-    oircumstanoeR 
stituting  the  Joint  Hospital  District,  although  the  necessity  for    traUonSf tfe 
this  apparatus  is  pressing.     With  regard  to  the  disinfection  of    s^ojd  Kii»i 
premises,  it  would  appear  that,  on  receipt  of  the  notification    worth^Urbon 
of  a  case  of  infectious  disease,  the  Inspector  concerned  visits    51"*rj9*^L^y 
as  soon  as  possible  the  premises  in  which  such  case  has  occurred. 
He  ^ives  such  verbal  directions  as  he  thinks  necessary  to  secure 
the  isolation  of  the  infected  person,  and  leaves  with  the  house- 
holder a  printed  code  of  the  "  Rules  to  be  observed  for  Dis- 
infection, '  &c.,  a  copy  of  which  will  be  found  in  the  Appendix. 
The  subsequent  disinfection  of  premises  is  carried  out  under 
the  personal  superintendence  of  the  Inspector  of  Nuisances  when- 
ever such  superintendence  is  thought  advisable,  and  is  said  to 
be  generally  by    sulphur    fumigation,  or    "by    spraying    with 
Sanitas  or  other  liquid  "  disinfectant." 

Conclusion. 

As  the  result  of  my  inspection,  I  incline  to  the  view  that  the 
Stroud  Rural  District  Council  cannot  be  charged  with  having 
been  altogether  unmindful  of  their  duiy  as  regards  the  sanitary 
needs  of  their  district,  especially  in  view  of  the  extensive  sewer- 
age and  drainage  scheme  that  has  now  been  formulated,  which  is 
referred  to  on  p.  133.  But  on  the  other  hand,  a  perusal  of  the  facts 
set  forth  in  this  report  sufficiently  indicates  that  in  many  direc- 
tions the  district  requires  intelligent  and  sustained  effort  to  re- 
move serious  danger  to  health.  The  provision  of  a  wholesome 
water  supply  and  a  system  of  sewerage  and  drainage  for  the  town 
of  Painswick  should  be  no  longer  delayed.  Throughout  the 
district  a  careful  examination  should  be  made  of  the  local 
water  supplies,  with  a  view  to  forbid  the  use  of  those  that  are  a 
danger  to  the  consumer.  The  Council  should  themselves  under- 
take or  contract  for  the  public  scavenging  in  many  of  the 
more  populous  centres,  such  as  Painswick,  Rodborough,  and 
Minchinhampton. 

The  Council  would  also  be  well  advised  to  obtain  urban  powers 
in  respect  of  several  of  the  larger  villages,  in  order  that  bye- 
laws  may  be  framed  in  respect  of  nuisances,  slaughter-houses, 
&c.* 

Lastly,  the  provision  of  a  hospital  for  infectious  diseases, 
together  with  a  suitable  disinfector,  should  no  longer  be  post- 
poned. 

•  ]\''ote, — ^Ajb  this  report  goes  to  press  a  letter  from  the  Clerk,  Mr.  Winterbotham, 
informs  me  that  the  Rural  District  Council  have  now  applied  to  the  Looal 
Government  Board  for  urban  powers,  under  section  44  of  the  Public  Health 
Act,  1875,  to  enable  them  to  make  byelaws  as  to  nuit^nces  in  respect  of  the 
foUowing  contributory  places : — Parishes  of  Cainscross.  Rodborough,  Stone- 
houBe,  and  Thmpp,  and  the  Painswick  special  Drainage  Area  when  constituted. 
In  reB])eol;  of  these  places  they  have  also  decided  to  make  byelaws  as  to  streets 
and  bnildiiiiis. 
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NAILSWORTH    URBAN    DISTRICT. 

A. — Topographical  and  General. 

The  Nailsworth  Urban  District  has  existed  as  an  independent 
Sanitary  Area  since  November  10th,  1894,  when  by  an  Order 
of  the  Board  the  parish  of  Nailsworth,   formerly  part  of  the 
Rural  Sanitary  District  of  Stroud,  became  an   urban  District. 
It  is  bounded  on  the  north  and   south  by  the  Stroud  Rural 
District ;  on  the  east  by  the  Tetbury  Rural  District,  and  on  the 
west  by  the  Rural  District  of  Dursley.     It  is  about  2^  miles 
long  and  of  an  average  width  of  a  mile.     Its  area  is  a  little 
over  1,622  acres.     Its  estimated  population  is  3,200 ;  the  number 
of  inhabited  houses  is  said  to  be  761.     Near  the  centre  of  the 
district  is  situated  the  little  market  town  of  Nailsworth  which 
lies  in  a  hollow  at  the  point  of  juncture  of  four  valleys.     From 
the  three  smallest  of  these  valleys  three  streamlets  descend  to 
meet  in  the  town,  and  flow  as  one  stream  in  a  northerly  direction 
along  the  fourth  valley,  which  may  be  hereinafter  referred  to 
as  the  Nailsworth  Valley — receiving  on  the  way  several  little 
tributaries — to  fall  into  the  River  Frome  at  Dudbridge,  in  the 
Stroud  Rural  District.     In  the  neiglibourhood  of  the  town,  and 
closely  connected  with  it,  are  the  small  villages  or  hamlets  of 
Newmarket,  Forest  Green,  Watledge,  Harley  Wood,  and  part 
of  the  hamlet  of  Shortwood.     The  Town  of  Nailsworth   itself 
is,  I  am  informed,  slowly  but  steadily  growing.     The  district 
possesses   numerous  industries,  among   which  are   factories  of 
hosiery,  shoddy,  and  leather  board.     There  are  also  breweries, 
brass  foundries,  cori^  mills,  a  large  bacon  factory,  and  borax 
works,  the  last  mentioned  lying  partly  in  Nailsworth  XTrban 
and  partly  in  the  Stroud   Rural   District.       In   these  various 
factories  or  in  petty  trades  and  in  the  pursuijk  of  agriculture  in 
various  forms  the  population  is  engaged. 

The  geological  formation  hereabouts  is  the  same  as  in  the 
Stroud  Rural  District.  The  Town  of  Nailsworth  rests  partly  on 
the  Clay  and  partly  on  the  Midford  or  Inferior  Oolite  sands. 


B. — General  Sanitary  Circumstances. 

Roads y  Dwellings,  and  House  Accommodation. — ^There  are  said 
to  be  about  14  miles  of  dedicated  roads  in  the  urban  district, 
and  they  are  generally  in  good  condition.  I  heard  of  no  un- 
(ledicated  roads.  Practically  all  the  older  houses  are  of  stone, 
roofed  with  stone  tiles;  such  houses  occur  irregularly  in  groups. 
In  addition  there  are  a  number  of  houses  built  of  brick  and 
mostly  placed  in  rows;  these  are  also  for  the  most  part  of 
sufficiency  solid  construction.  There  are  a  few  back-to-back 
houses  of  old  date ;  back-to-earth  houses  are  also  not  uncommon. 
In  the  town  of  Nailsworth  curtilages  are  frequently  scanty, 
nor  are  these  spaces  well  kept.  Pavinjj  is  rarely  seen  in  back 
yards  or  round  the  houses;  where  existing,  it  is  of  a  faulty 
and  irregular  description.  With  few  exceptions  houses  seem  to 
be  provided  with  eave-spouting  of  some  sort,  though,  it  was 
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frequently  noticed  to  be  defective.  Down-pipes  are  often  so 
arranged  as  to  provide  a  supply  of  soft  water  collected  in  butts ; 
but  where  the  latter  have  been  removed,  the  water  is  allowed  to 
tlow  upon  the  ground  beside  Ihe  dwelling-house  and  to  soak 
into  the  foundations. 

In  the  outlying  portions  of  the  district  garden  ground  seems 
for  the  most  pai't  sufficient;  though  in  the  case  of  cottages 
situated  on  the  steep  slopes  and  with  a  water  supply  drawn  from 
shallow  wells,  the  disposal  of  oxcrela  in  such  garden  ground 
needs  to  be  carefully  watched.    . 

Water  Supply. — The  only  public  water  service  in  the  district 
is  that  afforded  by  the  Stroud  Water  Company  already  referred 
to.  I  learn  that  148  houses  in  the  Town  of  Nailsworth  were, 
at  time  of  my  visit,  supplied  with  water  from  this  source. 

As  regards  the  remainder  of  the  houses  in  the  district,  their 
inhabitants  obtain  water  from  wells  or  springs.  The  district, 
especially  on  the  south-west  side,  would  seem  to  contain 
abundant .  natural  water  supplies,  for  a  great  portion  of  the 
year  at  any  rate ;  but  in  dry  seasons  there  is  said  to  be  some 
scarcity.  In  some  instances,  too,  water  supplies,  reputedly 
abundant  and  of  good  quality,  are  situated  upon  private  grounds. 
In  the  hamlet  ot  Newmarket,  for  instance,  nearly  all  the  in- 
habitants have  to  obtain  their  supply  of  drinking  water  from 
the  premises  of  a  large  bacon  factory,  to  which  they  are  allowed 
access.  But  should  this  permission  be  withdrawn,  they  would, 
as  things  now  are,  be  compelled  to  fetch  water  from  the  bottom 
of  a  steep  hill  nearly  one-third  of  a  mile  distant.  Meanwhile, 
in  other  parts  of  the  area,  water  sufficittnt  in  quantity  for  a  large 
portion  of  the  district  is  flowing  away. 

At  Newmarket  and  elsewhere  I  saw  wells  the  w^ater  in  which 
is  avoided,  as  it  is  generally  reputed  to  be  bad. 

There  is  a  drinking  fountain  in  the  town  supplied  from  a 
spring  rising  in  the  fields  near  Springhill,  whence  the  water 
is  conveyed  in  pipes.  It  is  said  to  have  been  **  tested  '*  by 
the  Medical  Officer  of  Health  and  is  regarded  as  of  good 
quality. 

Sewerage  and  Drainage. — There  is  no  regular  and  definite 
system  of  sewerage  in  the  divstrict.  In  the  town  of  Nailsworth, 
indeed,  various  short  sections  of  so-called  *'  sewers  "  exist,  but 
there  is  no  known  plan  of  them  as  far  as  I  could  ascei-tain. 
The  older  "  sewers  '*  are,   judging    from    one    opened    in  my 

f)re8ence,  mere  rough  slab-stone  drains;  those  more  recently 
aid  are  said  to  be  glazed  and  socketed  pipes.  All  of  them 
appear  to  discharge  into  the  stream  flowing  through  the 
town,  or  into  an  intervening  pond  known  as  Day's  Mill  Pond. 

My  attention  was  especially  drawn  to  the  state  of  this  stream 
by  local  complaints.  At  the  time  of  my  visit,  although  this  and 
all  the  water-courses  in  the  district  were  in  flood,  the  banks 
of  the  urban  portion  of  this  stream,  and  also  the  pond,  were 
in  a  very  foul  condition.     lYi  the  pond  itself  quantities  of  filth 
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were  8een,  and  excrement  was  distinctly  visible.  Certain  per- 
sons, compelled  to  pursue  their  avocations  hereabouts,  com- 
plained strongly  of  the  stench  emanating  from  it,  which,  at 
times  in  the  summer,  they  alleged  was  such  as  to  cause  actual 
nausea.  In  their  course  to  the  stream  above  referred  to,  and 
which  may  be  regarded  as  the  main  sewer  of  the  district^  some 
of  the  so-called  "  sewers  "  pass  beneath  dwelling-houses.  At  one 
of  my  visits  a  householder  called  my  attention  to  an  instance  of 
this.  He  had  himself  become  aware  of  it  owinff  to  a  foul  smell 
rising  through  the  floor;  investigation  made  by  him  revealed 
a  rough  stone  public  drain  just  below  the  floor  of  his  "  living  " 
room.  There  is  no  doubt  that  connection  to  these  old  drains 
of  an  increasing  number  of  water-closets  has  created  a  nuisance 
which  is  likely  to  be<?ome  intolerable.  House  slops  from  all 
dwellings  near  the  streams  are  got  rid  of  by  passing  them  into 
water-courses  wherever  possible. 

Excrement  and  Refuse  Disposal. — Save  where  excreta  are  got 
rid  of  by  means  of  trie  so-called  sewers  above  referred  to,  these 
matters  are  allowed  either  to  fall  from  privies  directly  into  the 
streams  or  the  privy  contents  are  disposed  of  upon  gardens 
and  agricultural  land.  The  first-named  method  of  disposal  is 
that  employed,  as  in  the  Stroud  Rural  District,  'by  riparian 
householders.  Privy  vaults,  which  are  very  numerous,  are  in 
some  instances  dry-bricked,  in  others  mere  excavations  in  the 
ground.  As  already  stated,  the  garden  ground  available  for 
excrement  disposal  is  not  always  suitable  either  in  extent  or 
situation. 

The  Urban  District  Council  have  entered  into  a  contract  for 
the  removal  of  house  refuse.  In  the  central  or  town  portion 
of  the  district  the  contractor  is  required  to  remove  refuse  on 
two  days  in^each  week  before  ten  o'clock  in  the  morning,  and 
as  regards  that  portion  of  the  rest  of  the  district  lying  within 
half-a-mile  of  Nailsworth  Church  before  noon.  Notwithstand- 
ing this  arrangement,  an  undue  quantity  of  house  refuse  was 
observed  lying  about  within  the  special  area  thus  dealt  with. 

In  the  outlying  parts  of  the  district  inhabitants  dispose  of 
house  refuse  by  casting  it  anywhere  they  can.  I  saw  no  ashpits 
m  any  part  of  the  district. 

No  register  is  kept  of  Slaughter-Houses.  As  regards  those 
visited  by  me,  the  floors  were  irregular  and  defective,  allowing 
the  collection  and  soakage  of  blood-stained  liquid  between  the 
paving  stones  or  bricks.  In  two  cases  the  fasting-house  was 
not  screened  from  the  slaughtering-place.  The  arrangements  for 
the  disposal  of  blood  are  generally  unsatisfactory ;  there  is  no 
doubt  that  blood,  filth,  and  refuse  of  all  kinds  from  these  places 
reach  the  stream. 

Dairies,  Cowsheds,  and  Milkshops. — ^These  are  likewise  un- 
registered. Those  visited  by  me  have  need  of  supervision.  The 
keeping  of  clothes  and  articles  of  food  in  places  where  milk  is 
stored  should  be  prohibited,  and  care  should  be  taken  that  such 
places  are  properly  ventilated. 
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I  lieard  of  no  Common  Lodging-Houses  in  the  district,  nor   app.a.No.ii. 
did  I  hear  of  any  offensive  trades,  but  as  in  the  Bural  District 
of  Stroud  so  in  the  Town  of  Nailsworth,  nuisance  is  caused 
^y  pig-keeping,  and  by  the  accumulations  of  manure. 


C. — General  Sanitary  Administration. 

The  Urban  District  Council  of  Nailsworth  consists  of  nine 
members^  whose  meetings  are  held  once  a  month,  exclusive  of 
their  annual  meeting  in  the  month  of  April.  I  am  informed 
that  the  following  committees  have  been  constituted :  Highways 
and  Works,  Finance,  Special  Area  Lighting  and  Scavenging  and 
Street  Watering,  Brooks  Scavenging,  and  an  Educational  Com- 
mittee under  the  Blind  and  Deaf  Children  Act,  1893.  Sanitary 
matters  are  dealt  with  by  the  Special  Area  Committee  and  by 
the  Brooks  Scavenging  Committee. 

The  present  General  District  Rate  is  bd.  In  the  special  area 
above  referred  to  there  is  an  additional  rate  of  lOrf.  for  lighting, 
scavenging,  and  street  watering.  In  general,  the  character  of 
the  administration  falls  short  of  what  might  have  been  expected 
in  an  urban  district  created  within  the  last  few  years. 

There  are  no  byelaws  whatever  in  force  in  the  district ;  nor 
are  there  any  regulations  as  regards  dairies,  cowsheds,  and  milk- 
shops,  or  otner  matters. 

The  following  cvroluntaiy  Acts  have  been  adopted  in  the 
district:  The  Infectious  Disease  (Notification)  Act,  1889,  and 
the  Infectious  Disease  (Prevention)  Act,  1890,  both  of  which 
came  into  force  on  the  20th  August,  1896 ;  Parts  II.  and  III. 
of  the  Public  Health  Acts  Amendment  Act,  1890,  came  into 
force  on  the  23rd  September,  1895. 

The  Medical  Officer  of  Health  is  Dr.  Thomas  Partridge,  who 
receives  a  salary  of  £20— half  of  it  being  repayable  from  county 
funds.  The  other  offices  held  and  the  work  done  by  this  gentle- 
man have  already  been  referred  to  in  the  previous  portion  of  this 
report  dealing  with  Stroud  Rural  District.  There  also  will  be 
found  recorded  similar  facts  as  to  the  Inspector  of  Nuisances, 
Mr.  John  Hall,  who  for  his  services  in  this  district  receives 
a  salary  of  £12  10*.  He  presents  his  report-book  at  each 
meeting  of  the  Urban  District  Council,  and  the  various  items 
having  been  considered  by  the  Council,  are  initialled  by  the 
chairman. 

There  is  neither  isolation  hospital  nor  disinfecting  apparatus 
in  the  district.  As  regards  small-pox  the  Nailsworth  Urban 
District  has  a  share  in  the  Joint  Hospital  near  Stroud,  and 
will  have  a  share  in  a  hospital  for  infectious  diseases  when 
such  shall  have  been  erected  by  the  Joint  Hospital  Board. 

The  action  of  the  Urban  District  Council  as  regards  minoi- 
nuisances  is  on  the  wholo  fairly  prompt,  but  as  regards  tlio 
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now  pressing  question  of  the  provision  of  a  sewerage  and  drain- 
age scheme  their  attitude  is  set  forth  in  the  following  memo- 
randum, which  was  handed  to  me  as  expressing  their  views. 

MEMORANDUM. 

Urban  District  Council  op  Nailswobth. 

General  view  of  the  Council  on  the  nuUter  of  Drainage^  J^e, 

That  the  amount  of  sewage  in  the  river  at  Nailsworth  is  bo  smaU  in  proportion 
to  the  Yolume  of  water,  that  it  beoomes  so  dispersed  and  disintegrated  before  it 
has  been  carried  any  distance  as  to  be  no  nuisance  or  danger  to  anj  persons  or 
properties  further  down  the  valley.  That  it  is  in  no  way  a  danger  to  the  health 
of  the  Nailsworth  Urban  District  as  the  scavenging  of  the  streams  and  ponds  is 
carefully  attended  to  every  year  by  the  Council  and  the  mill-owners.  That  until 
the  population  of  the  district  (about  3,200)  (rateable  value  £10,000)  has  con- 
siderably increased  there  will  be  no  immediate  necessity  for  any  general 
sewerage  scheme,  and  that  until  the  Royal  Commission  on  Sewage  Disposal  (now 
sitting)  has  made  its  Report,  and  the  experimental  systems  of  drainage  at 
Cainscross  and  Rodborough  have  been  tried,  it  is  impossible  to  deoide  which 
particular  system  would  be  best  adapted  for  the  Nailsworth  District,  which  is  in 
many  respects  a  peculiar  one  in  general  configuration  and  position.  That  the 
the  Nailsworth  Urban  Council  have  the  question  of  byelaws  which  will  g^ve 
them  increased  powers  in  dealing  with  pigstyes,  drains,  and  nuisances  before 
them  for  consideration,  and  hope  to  formulate  such  byelaws  for  approval  of  the 
Local  Government  Board  shortly. 

(Signed)        A.  E.  SMITH, 

Clerk. 


General  Remarks  ox  the  Pollution  of  Streams  in 

BOTH  Districts. 

From  the  foregoing  remarks,  and  from  an  examination  of 
the  accompanying  map,  it  will  be  apparent  that  the  Rural 
District  of  Stroud  and  the  Urban  District  of  Nailsworth  are 
of  a  very  hilly  nature,  and  that  the  bottoms  of  the  valleys 
are  occupied  by  streams,  tributaries  of  the  River  Frome  which, 
rising  at  Climperwell  in  the  parish  of  Brimpsfield,  flows  down 
the  Chalford  Valley  across  the  Stroud  Rural  District  and  falls 
into  the  Severn  at  Framilode.  Formerly  the  Frome  abounded 
in  trout  and  other  fish,  and  trout  are  still  found  above  Brims- 
combo,  but  from  that  point  downwards  fish  have,  I  am  informed, 
totally  disappeared. 

The  contamination  of  these  streams,  especially  the  Frome,  is 
derived  from  two  sources,  viz.,  first,  the  refuse  chemical  matters 
from  the  factories  on  the  l3anks,  and  secondly,  the  sewage  matters 
discharged  into  them  from  a  large  number  of  privies  and  drains. 
Of  these  the  chemical  matters  are  by  far  the  more  prominent. 
Indeed,  speaking  generally,  they  are  in  such  large  quantity  as 
to  completely  obscure  the  presence  of  sewage  matter.  On  the 
various  occasions  when  I  saw  the  River  Frome  during  the  course 
of  my  inspection,  I  found  that  in  the  vicinity  of  Stroud  its 
waters  were  of  various  conspicuous  colours — deep  red,  blue, 
black,  or  yellow,  according  to  the  nature  of  the  dye  .refuse, 
potassium  bichromate,  alizarine,  or  such  like,  discharged  from 
the  factories  near  by.  Vitriol  also,  as  well  as  the  sulphates  of 
iron  and  copper,  get  access  to  the  stream.     At  every  factory  or 
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"  works  "  which  I  visited  in  the  neighboxirhood  I  found,  without 
exception,  that  the  privies  intended  for  the  use  of  the  work- 
people were  placed  oyer  the  streams.  The  great  number  of  sewer 
and  drain  pipes  which  discharge  into  the  river  have  already 
been  mentioned.  Having  regard  to  these  facts,  the  rivers  and 
watercourses  of  the  two  districts  of  Nailsworth  and  Stroud  may 
be  regarded  as,  in  the  present  arrangement  of  things,  the 
common  sewers  of  the  district.  The  arrangement  for  cleansing 
Oocally  known  as  "  mudding  ")  the  beds  of  the  two  principjJ 
streams  in  these  districts,  viz.,  the  River  Frome  and  its  Nails- 
worth  tributary,  require  a  passing  reference.  In  both  districts 
the  streams  are  cleansed  or  "  mudded  "  annually,  and  that  in 
summer;  but  while  in  the  Urban  District  of  Nailsworth  this 
"  mudding  "  is  said  to  be  carried  out  at  the  expense  and  under 
the  direction  of  the  District  Council,  by  arrangement  with  the 
mill-owners,  in  the  Rural  District  or  Stroud  the  operation 
is  said  to  *be  performed  by  the  mill-owners'  own  agency  and  at 
their  own  cost. 

In  both  districts  the  method  of  cleansing  appears  to  be  the 
same.  The  work  is  begun  at  the  mill  situated  highest  up  along 
the  stream.  Each  mill-owner  in  turn  then  cleanses  the  portion 
of  the  stream  between  his  mill  and  that  next  below.  The  filth 
detached  from  the  banks  is  not  removed  from  the  stream  bed, 
but  is  merely  loosened  and  allowed  to  be  carried  down  by  the 
stream. 

In  the  course  of  this  operation  great  nuisance  is  created, 
for  there  can  be  no  doubt  that  both  tne  streams  in  the  Chalf ord 
and  the  Nailsworth  Valleys  are  in  a  very  foul  condition.  From 
a  residential  point  of  view  this  must  be  decidedly  detrimental 
to  both  districts^  and  if  allowed  to  continue,  a  aiminution  in 
the  value  of  property  is  to  be  feared.  I  found  that  mill-owners, 
while  admittinp^  the  foul  state  of  the  streams  and  the  cause 
thereof,  maintained  that,  if  they  were  debarred  from  discharging 
their  trade  refuse  into  the  water  courses  and  were  compelled  to 
provide  themselves  with  special  drainage,  the  closure  of  their 
mills  would  be  inevitable. 
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Conclusion. 

The  Nailsworth  Urban  District  Council  would  appear  desirous 
of  undertaking  as  little  sanitary  work  as  possible.  The  Council 
should  not  seek  to  shirk  their  responsibility  as  regards  the  sewer- 
age and  drainage  of  the  town  of  Nailsworth,  sucn  responsibility 
being  the  more  evident  since  the  surrounding  Rural  District  of 
Stroud  has  already  given  proof  of  its  good  intentions  as  regards 
a  like  necessity.  Meanwhile  Nailsworth  would  do  well  to  adopt 
without  delay  a  code  of  byelaws,  and  to  this  end  the  Council 
should  study  the  Board's  model  series. 
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[Copy.] 

Wiokwar,  Glonoefltershiie, 

24th  HuKih,  1898. 
F.  Graham  Ansell,  F.C.S., 

Analytioal  Chemist  and  Electrioal  Engineer. 

The  Secretary, 

The  Stroud  Water  Co ,  Stroud,  Glouoestershire, 

Dear  Sir, — I  have  made  a  very  careful  and  full  analysis  of  the  sample  of 
water  you  handed  me  from  your  mains  on  the  16th  instant,  and  find  it  a  yery 
pure,  wholesome  water,  admirably  suited  for  all  domestic  purposes. 

It  contains  only  '01  part  per  million  of  free  ammonia,  and  only  *04  part  of 
albuminoid  ammonm.  The  chlorine  is  only  *98  grain  per  gallon.  Xho  total 
mineral  matter  is  6*3  grains  per  gallon,  and  consists  of  carbonate  of  lime, 
2*1  grains ;  sulphate  of  magnesia,  2'6  grains ;  and  chloride  of  sodium,  1*6  grain. 
These  figures  are  all  very  low  and  therefore  satisfactory.  There  is  not  a  tnuK  of 
any  poisonous  metal  such  as  lead  or  copper.  I  found  no  bacteria,  animalculsB,  or 
spores  of  any  kind,  and  the  water  must  be  pronounced  quite  free  from  all 
suspicion  of  sewage  or  other  contamination. 

The  temporary  hardness  of  this  water  is  so  low  that  it  is  all  but  non-existent, 
and  compares  most  favourably  with  that  supplied  by  other  companies.  It  would 
be  a  very  excellent  water  for  steam  boilers  as  it  would  require  so  very  little 
softening,  and,  besides  the  small  amount  of  carbonate  of  lime,  there  is  no  other 
salt  likely  to  give  any  trouble. 

I  am,  dear  Sir, 

Yours  very  faithfully, 

(Signed)        F.  GRAHAM  ANSELL. 


P.S, — The  temporary  soap  hardness  is 
„    permanent   „  „ 


Total  hardness 


21 
3-3 

5-4 


F.G.A. 


[Copy.] 

City  and  County  Laboratory, 

Belmont,  Brunswick  Road,  Glouoester, 
April  13th,  1898. 

Sample  of  water  received  from  G.  P.  Milnes,  Esq.,  Surveyor,  on  behalf  of 
Stroud  Urban  District  CouncU,  per  G.W.R.,  April  6th,  1878  ;— 

Parts  per  100,000. 

Total  solid  matter  20 

Combined  chlorine  2 

Nitrates      i.        ...        Absent. 

Mineral  ammonia '002 

Organic      -002 

Oxygen  required  for  combustion  of  organic  matter...  'Oil 

Hardness,  permanent      2*72  degrees. 

temporary        2*56 


i» 


Total  ... 


5-28 


>t 


ti 


Micro-organisms,  15  per  cubic  centimetre,  all  harmless. 

The  water  to  which  the  above  analysis  refers  is  exceedingly  pure,  and  gives  no 
evidence  of  sewage  oi  ether  pollution. 

(Signed)        GEORGE  EMBREY,  F.O.S., 

PuhUo  Analy4 
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No.  12. 

Report  upon  Epidemic  Enteric  Fever  in  Nuneaton  and  app.  a.  no.  u. 
C^iLVERS    Coton    Urban    District;    by    Dr.   R.   W.  on  epidemic 

enteric  fever 

Johnstone.  in  ?SS?f *^° 

and  Chilvera 
Ooton  Urban 
District:  by 

On  September  7tli,  1899,  the  Local  Government  Board  received  f 'j^t^- 
information,  in  accordance  with  the  requirements  of  their  General 
Order,  from  Mr.  E.  Peacock,  Medical  OfiBcer  of  Health  of  the 
Urban  District  of  Nuneaton  and  Chilvers  Coton,  of  the  epidemic 
prevalence  of  enteric  fever  in  the  district.  Reports  of  the  con 
tinaance  of  this  disease  were  received  from  the  same  source  on 
September  23rd,  October  18th,  and  November  13th  of  1899. 

In  view  of  these  repons  I  received  instructions  from  the  Local 
Government  Board  to  make  inquiry  into  the  circumstances  attend- 
ing the  outbreak,  and  I  accordingly  visited  the  locality  in 
January,  1900,  and  subsequently. 

Brief  Description  of  the  Urban  Distinct. 

The  district  has  an  area  of  10,598  acres.  It  is  bounded  on  the 
north  by  the  Atherstone  Rural  and  the  Nuneaton  Rural  Districts, 
on  the  east  by  the  Hinckley  Rural  and  Urban  Districts,  on  the 
south  by  the  Bulkington  Urban  and  the  Foleshill  Rural  Districts, 
and  on  the  west  by  the  Nuneaton  Rural  District. 

The  river  Anker,  which  is  here  little  more  than  a  brook,  runs 
by  a  circuitous  route  in  a  north-wester] y  direction  through  the 
north-east  corner  of  the  district.  Shortly  after  traversing  the 
town  of  Nuneaton  it  receives  the  effluent  from  the  urban  district 
sewage  works. 

The  main  line  of  the  London  and  North-Western  Railway 
Company,  here  running  north-west  and  south-east,  crosses  at 
Nuneaton  the  railway  connecting  Birmingham  and  Leicester, 
running  east  and  west.  The  town  is  also  connected  by  rail  with 
Coventry  to  the  south-west  and  with  Burton  and  Coalville  to  the 
north,  and  is  thus  a  considerable  railway  centre. 

The  country  is  gently  undulating,  but  rises  gradually  to  the 
north  and  west,  eventually  attaining  an  altitude  of  about  480  feet 
above  Ordnance  Datum,  or,  roughly,  200  feet  above  the  town  of 
Nuneaton.  Outside  the  town  and  its  environs  the  country  is 
mainly  under  grass  and  is  very  sparsely  inhabited. 

Geologically,  the  whole  district  is  on  Red  Marl. 

At  the  census  of  1891  the  population  was  15,000,  and  the  popu- 
lation, locally  estimated  to  the  middle  of  1899,  was  18,346.  In 
December,  1899,  however,  a  census  of  the  whole  urban  district 
wss  taken  by  means  of  the  school  atcendance  officers  and  the  rate 
collectors,  in  connection  with  the  formation  of  a  school  board,  and 
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A.pp.A,No.UL   the  population  was  then  returned  at  22,856.*    The  assessable 
On  epid^o     y^l^e  is  £90,000. 

sntenc  fever  i  .  j 

inNgieaton  The  majority  of  the  inhabitants  belong  to    the  artisan  and 

OotonUr^     working  class.     In  the  town  of  Nuneaton  hat  factories,  plash 
DrjS^.''^      factories,  wool-scourers  and  fellmongers    employ    many  luinds. 
Fohnitoiie.        Certain  of  these  industries  are  largely  carried    on  by  female 
labour.    In  the  more  rural  localities  many  persons  find  employ- 
ment in  quarries,  coal  mines,  and  in  brick  and  tile  works. 


Sanitary  Conditions, 

Streets  and  Dwellings. — The  streets  throughout  the  district  are 
macadamised,  and  the  roadways,  as  a  rule,  are  in  satisfactory  con- 
dition. Portions  of  the  town  footways  have  been  flagged  by  the 
Urban  District  Council  within  the  last  few  years,  but  there  is  still 
room  for  improvement  in  this  respect. 

There  is  in  the  town  a  good  deal  of  overcrowding  of  buildings 
upon  area,  notably  in  the  courts  behind  the  houses  on  both  sides 
of  Abbey  Street.  The  courts  are  reached  from  the  main  street  by 
narrow  passages,  generally  inaccessible  to  carts,  and  consist  of  a 
number  ot  closely-packed  dwellings,  many  of  which  are  not  well 
fitted  for  habitation.  Few  of  these  dwellings  have  either  sinks  or 
wash-houses,  the  windows  generally  are  not  constructed  to  open, 
the  walls  are  often  damp  and  dirty,  the  roofs  defective,  and  the 
ceilings  dilapidated  ;  garden  space  is  absent  or  deficient.  Abbey 
Street  will  be  referred  to  later  in  connection  with  the  outbreak  of 
enteric  fever ;  but  it  must  not  be  supposed  that  these  courts  exist 
only  off  Abbey  Street.  They  are  found  throughout  the  urban 
part  of  the  district,  though  nowhere,  perhaps,  with  so  many  and 
60  conspicuous  defects.  The  older  dwellings  throughout  the 
district  suffer,  with  few  exceptions,  from  damp.  They  are 
without  damp-proof  courses  ;  eave-spouting  and  down-spouting 
are  frequently  defective,  and  the  roofs  sometimes  admit  rain. 
These  defective  properties  are  often  owned  separately  by  small 
freeholders  who  are  unwilling  to  undertake  the  necessary  repairs. 
Yards  are  generally  paved  with  uncemented  brick  or  with  cobbles, 
but  in  some  instances  they  are  unpaved. 

Excrement  and  refitse  disposal. — House  refuse  and  excrement 
are  generally  disposed  of  by  means  of  midden  privies.  In  some 
cases  water-closets  have  been  erected,  but  the  majority  of  the 
inhabitants  depend  upon  the  midden  privy,  which  is  still  erected 
in  connection  with  new  buildings,  even  where  sewers  are  avail- 
able. The  receptacles  of  privy  middens  are  not  always  protected 
from  the  rain,  and  are  often  sunk  several  feet  below  the  surround- 
ing ground  level.  During  my  inspection  their  contents  were 
generally  found  to  be  moist  and  offensive.  They  are  built  usually 
of  brick  and  mortar,  and  are  sometimes  of  considerable  cubic 


*  I  have  reason  to  believe  that  this  local  oensos  is  aoonrate,  and  acoordingly 
the  tables  dealing  with  estimated  populations  between  the  years  1891-09  in  &u 
report  have  been  based  on  the  1891  census  figures  in  their  relation  to  the  fignrei 
of  the  local  census  of  1899. 
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capacity.*    These  middens,  when  full,  are  emptied  by  the  urban  app.  a,  No.  12. 

district  council,  sometimes  not  more  often  than  four  times  a  year,  on  epidemic 

Where  they  are  not  lined  with  impervious  material,  their  contents  f^  ^  niito' 

soak  into  and  pollute  the  surrounding  soil  ;  and  when  they  are  and  ohiivew 

situated,  as  is  often  the  case,  in  courts  inaccessible  to  carts,  the  StetricV'^by 

process  of  emptying  them  causes  much  nuisance  to  the  inhabitants  Dr.  r.  w. 

in  the  vicinity.  Johnstone. 

The  privy  or  water-closet  accommodation  is  not  in  all  cases 
adequate  for  the  number  of  persons  for  whom  it  is  provided. 

Slop  water  is  usually  disposed  of  by  emptying  it  into  gullies  at 
the  doors  of  the  houses,  whence  it  is  carried  to  the  sewers  by 
drains.  These  drains  are  often  untrapped,  old,  and  leaky,  so  that 
the  surrounding  soil  becomes  polluted  with  organic  filth  or 
possibly  with  specific  matter  contained  in  the  slop  water.  In 
addition,  a  drain  of  this  sort  not  unfrequently  passes  close  to  the 
mouth  of  a  well  serving  one  or  more  groups  of  houses,  sometimes 
within  a  foot  or  less.  There  is  little  doubt  that  to  this  cause  may  be 
attributed  the  organic  pollution  of  many  wells,  to  which  reference 
will  be  made  when  the  subject  of  water  supply  comes  to  be  con- 
sidered. Cesspools  are  in  use  in  the  more  rural  parts  of  the  dis- 
trict, and  have*been  complained  of  as  causing  nuisance. 

As  regards  the  disposal  ol  night  soil,  considerable  difQculty  has 
been  experienced  by  the  Council.  The  refuse  and  excrement  are 
carted  to  tips,  and  removed  thence  for  manuring  farms.  The 
farmers  are  not  always  willing  to  take  the  material,  and  it  seems 
possible  that  more  active  measures  in  the  substitution  of  water 
closets  for  privies  will  shortly  be  called  for,  if  only  on  the  ground 
of  economy. 

Senern  mid  Sewage  disposal, — The  urban  portion  of  the  district 
was  sewered  about  30  years  ago.  No  plans  of  the  sewers  could  bo 
produced,  and,  owing  to  the  height  of  the  ground  water,  at  the 
time  of  my  visit  inspection  was  difficult.  I  was  compelled  there- 
fore to  rely  on  the  description  of  the  sewers  furnished  me  by 
Mr.  Pickering,  the  Council's  Surveyor,  rather  than  on  personal 
observation.  There  is  a  separate  system  for  surface  water  which 
discharges  direct  into  the  River  Anker.  The  sewers  proper  are 
generally  constructed  of  brick  or  of  glazed  earthenware  pipes 
jointed  with  clay.  They  are  not  laid  in  straight  lines,  but  follow 
the  curve  of  the  road.  As  result,  the  risks  of  leakage  and  of 
obstruction  are  much  increased  ;  while  the  inspection  of  sewers, 
the  means  for  which  are  at  present  quite  inadequate,  is  rendered 
more  difficult.  A  considerable  number  of  ventilating  shafts 
have  recently  been  erected  in  connexion  with  the  sewers  through 
the  efforts  of  the  Medical  Officer  of  Health. 

The  older  sewers  are  throughout  leaky.  By  way  of  leaks  they 
drain  the  soil  in  their  neighbourhood  and  hence,  even  in  moderate 
rains,  they  convey  large  quantities  of  storm-water  and  soil  water 

*  One  wae  obeerred  of  a  capacity  of  about  1 50  cubic  feet,  partly  full  of  liquid 
and  offensive  filth,  unprotected  from  the  rain,  and  within  15  feet  of  the  doors  and 
windows  of  a  dwelling. 
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AFP.  A,  No.  u  to  the  oatfall  works.  Occasionally  sewage  escapes  from  the 
On  eiridemic      sewers  into  the  streets  after  heavy  rain&ll. 

enteric  fever 

Mid  cKifwni  '^^®  sewerage  system  discharges  at  the  Council's  sewage  works, 
Coton  Urban  where  the  sewage  is  pnmped  and  then  treated  partly  by  means  of 
DrTaV.^  bacterial  filter  l^ds  and  partly  by  the  alnmino-ferric  process,  the 
JohnstoniD.        efiQaent  in  each  instance  ultimately  discharging  into  the  River 

Anker.  In  summer,  when  the  river  runs  almost  dry,  considerable 
nuisance  is  caused  by  secondary  decomposition  of  the  e£Buent. 
On  the  other  hand,  when  the  river  is  running  full,  the  end  of  the 
outfall  sewer  is  submerged,  and  river  water  reaches  the  pumping 
well.  Pumping  has  usually  to  be  stopped  on  this  account  once  or 
twice  a  year  :  the  sewers  then  become  waterlogged  until  a  head 
of  7  or  8  ft.  is  attained  at  the  outfall,  when  their  contents  begin 
to  discharge  direct  into  the  river. 

Water  supply  is  largely  from  shallow  wells,  though  of  late 
years  many  houses  have  been  supplied  from  the  public  water 
supply  belonging  to  the  Council.  Water  is  found  throughout  the 
town  of  Nuneaton  at  a  depth  of  from  4  to  10  feet  below  the 
surface.  Of  87  samples  of  water  from  various  wells  in 
the  Urban  District,  which  were  recently  submitted  to  chemical 
analysis  by  the  County  Analyst  (Dr.  Bostock  Hill),  no  less 
than  76  were  pronounced  unfit  for  drinking  purposes  on  account 
of  organic  pollution.  Allusion  has  above  been  made  to  the 
frequency  with  which  old  and  leaky  slop- water  drains  pass  close 
to  the  mouths  of  wells.  In  addition  to  this  possible  cause  of 
direct  pollution  of  well  water,  there  is  good  ground  for  suspecting 
that  leaky  privy  pits  and  leaky  sewers  often  polluse  the  ground 
water  in  their  vicinity.  In  this  way  particular  wells  or  perhaps 
a  series  of  wells  are  liable  to  be  deleteriously  affected. 


Public  Water  Service. 

The  public  water  service  belongs  to  the  Urban  District  Council, 
and  is  derived  from  four  sources  which  on  the  average  yield  the 
following  daily  volumes  respectively  : — 

1.  Robinson's  End,  Stockingford ...     60,000  gallons  in  24  hours. 

2.  Tunnel  Colliery 30,000 

?»,  Midland  Quarry 35,000 

4.  Stanley 'p  Boring 250,000 


9» 


»» 


»* 


»» 


>9 


1.  Hiockingtord  Wells : — The  service  reservoir  for  the  whole 
listrict  is  at  Robinson's  End,  Stockingford,  about  2^  miles  west 

from  Nuneaton  Town,  and  465  feet  above  Ordnance  Datum. 
The  reservoir  is  covered  in,  and  sand  filter  beds  are  in  course  of 
construction  in  connection  therewith.  At  the  time  of  my  first 
visit  (January,  1900)  they  were  expected  to  be  in  use  within  a 
few  days.  There  are  here  two  deep  wells,  112  feet  and  220  feet 
in  depth  respectively,  from  which  water  is  raised  to  the  service 
reservoir  by  means  of  steam  pumps. 

2.  The  Tunnel  CoJliery  : — This  supply  is  obtained  from  water 
bearing  strata,  which  are  traversed  by  the  colliery  shaft  at  a 
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depth  of  480  feet.  The  shaft  is  sheathed  with  iron  where  it  a?p.  a,  no. 
j^ercea  these  strata,  thus  exclading  the  water,  which  is  raised  hy  qq  midnnia 
steam  pump  to  the  service  reaerroir  at  Robinson'e  End,  about  a  ?°^°^?^ 
mile  to  the  eaat.  and  obUrsn 

3.  The  Midland  Qoarry  : — This  is  on  the  outskirts  of  the  town  Diitrittj  br 
of  Nuneaton,  and  the  water  obtained  from  it  is  primarily  for  the  ^^^;Jp^ 
Dse  of   the  Midland  Railway  Company.     By  arrangement,  spare 

water  not  needed  by  the  Company  tu«  been  pnmped  into  the 
town  mains.  As,  however,  this  necessitated  pamping  against 
a  prensare  of  200  feet,  it  lias  now  been  discootinaed  and  spare 
water  diverted  into  the  canal.  The  connection  with  the  town 
mains,  however,  still  exists,  and  as  this  quarry  supply  appeared 
liable  to  contamination  from  workmen  and  otherwise,  particular 
inquiry  was  made  as  to  its  use  in  the  town.  I  was,  however, 
informed  by  the  engine  driver  in  charge  of  the  cocks  controlling 
the  connection  that  for  two  years  past  no  water  from  this  source 
had  reached  the  town  mains. 

4.  Stanley's  Boring  or  Whittleford  pumping  station  : — This  is 
abont  two  miles  weet  of  the  town  and  about  a  mile  north-east  of 
Robinson's  End.  The  boring  was  originally  made  for  coal  mining 
purposes;  bnt  at  a  deplii  of  360  feet  water  was  struck  in  such 
quantities  that  the  sliaft  was  abandoned.  The  water  is  now 
raised  to  the  service  reservoir  by  sleam  pumps,  and  the  supply  is 
practically  unlimited,  no  amount  of  pumping  hitherto  practised 
having  made  any  appreciable  difference  in  the  water  level.  It  is 
intended  in  future  that  this  supply,  together  with  that  from  the 
Tunnel  Colliery,  shall  alone  be  used,  the  Rtockingford  supply 
being  discarded  for  economic  reasons. 

The  following  table  shows  some  of  the  moat  recent  chemical 
analyses  of  the  public  water  supply  by  Dr.  Bostock  Hill.  The 
results  are  expresased  in  parts  per  100,000  : — 
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App.  A.  No.  12.       It  will  be  seen  that  the  analyst  reporting  on  the  samples  refers 

to  turbidity  and  yellow  deposit  due  principally  to  oxide  of  iron. 
Unfortunately  for  the  popularity  and  the  more  general  use  of 
water  from  the  public  mains,  owing  to  its  colour  strong  prejudice 
exists  against  using  it  for  drinking  purposes.  At  the  time  of  my 
Tisit,  samples  of  tap  water  taken  for  me  were  perfectly  clear  ; 
but  I  was  informed  that  at  times  it  ran  yellow  to  opacity. 
Doubtless  the  filter  beds  will  bring  about  marked  improvement 
in  these  respects. 


On  epidemic 
enteric  (ever 
in  Nuneaton 
and  OhUvera 
Coton  Urban 
District :  by 
Dr.  a  W. 
Johnstone. 


Some  Mortality  Statistics. 

Table  I. — Showing  per  1,000  of  the  estimated  population,  the 
death-rate  from  all  causes,  the  infantile  death-rate,  the  death- 
rate  from  DIARRHCBA  and  dysentery,  and  the  death-rate 
from  enteric  fever  in  the  Nuneaton  and  Chilyers 
Coton  Urban  District  during  the  years  1891-1899  in- 
clusive, with  the  corresponding  figures  for  ENGLAND  and 
Wales  during  the  same  year. 


iDeath-rate 

per  1,000  from 

all  causes. 


Infantile 

death-rate 

per  IfiOO  bom. 


Death-rate 

Ber  1.000  from 
liarrhoea  and 
Dysentery. 


Death-rate 

eor  1«000  from 
nterio  Fever. 


Estimated 
Year.    ;    population  of 
I  urban  District. 


P   te 

p  *^ 


5^ 


5^ 


p«fe 


d>d^ 

W  ^ 


1891 
1802 
1893 
1894 
1895 
1896 
1897 
1898 
1899 


15;297 
16.064 
16,912 
17.783 
18,698 
19.661 
20.673 
21,737 
22356 


18*2 
17-9 
12-4 


20-2 
19-0 
19*2 


16^    '     16^ 
18-5         18-7 


16-8 
17*8 
19-9 


17-1 
17-4 
17*6 


17*09     *18-3 


134 

149 

•196 

167 

148 

-248 

171 

159 

1*242 

129 

137 

•450 

161 

161 

•428 

143 

148 

*662 

184 

156 

1-598 

191 

160 

1-613 

166 

•163 

1^137 

•469 
•506 
•954    I 
•360    I 
•874    i 
•546 
•840 
•923 
••98 


-688 
•310 
•118 
'168 
•428 
•208 
'145 
•368 
•700 


•168 
•137 
•229 
•150 
•175 
•166 
•156 
'182 
t 


•  From  Registrar  General's  quarterly  return  C4th  quarter). 
t  Figures  not  yet  available. 

The  death-rate  from  all  causes  has  generally  been  below  that 
of  England  and  Wales,  but  shows  a  tendency  to  rise  in  later  years. 
In  the  years  1893,  1897,  and  1898  the  infantile  death-rate  was 
high.     This  was  no  doubt  due  to  infantile  diarrhoea. 

Enteric  Fever. 


Enteinc  Fever  in  Nuneaton  and  Chilvers  Coton  Urban  District 
priirr  to  1899. — During  the  years  for  which  the  figures  are 
available  for  comparison,  in  only  two  years,  1893  and  1897,  was 
the  enteric  fever  death-rate  of  the  Urban  District  below  that  of 
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England  and  Wales.     In  each  of  the  other  years  the  rate  was  App.A,Nail 

higher,  and  in  some  cases  considerably  so.     It  would  appear  that 

since  1891,  when  the  disease  approached  epidemic  proportions,. 

enteric  fever  has  been  endemic  in  Nuneaton  and  Chilvers  Coton 

Urban  District,  although  previous  to  1891  there  does  not  seem  to 

have  been  any  exceptional  enteric  fever  mortality  so  far  as  may 

be  judged  from  the  figures  of  the  following  short  table  : — 


On  epidemio 
enteno  fever 
in  Nuneaton 
and  Chilvera 
Coton  Urban 
District ;  by 
Dr.  R  W. 
Johnstone. 


Table  II. — Showing  the  mean  death-rate  from  enteric  pever 
per  1,000  persons  living  in  Nuneaton  Registration^ 
District  and  in  England  and  Wales  during  successive 
10-year  periods. 


Mean  Population 

in  Noneaton 

Regis  toration* 

District 

Death-rate  per  1,000  from 
Enteric  Fever. 

Period  of  10  years. 

Nuneaton 

Registration 

District 

England  and 
Wales. 

1871-80      

loOl—lH)        ...           •««           ... 

13,067 
15,563 

•37 
•20 

•32 
•20 

**  Nuneaton  Registration  District  inclades  the  Urban  District  of  Nuneaton  and  Chilvers 
Ck>ton. 


From  the  next  Table  it  will  be  seen  that  previous  to  1899  the 
enteric  fever  attack  rate  of  1891  was  the  most  severe,  though 
the  fever  death-rate  of  that  year  was  less  than  in  1899. 

Table  III. — Showing  year  by  year  for  the  period  1891-99  the 
number  of  notifications  of  ENTERIC  fever,  and  the  ENTERIC 
PEVER  attack  rate  per  1,000  persons  living  in  the  Urban 
DISTRICT  of  Nuneaton  and  Chilvers  Coton  ;  with  the 
number  of  deaths,  and  the  death-rate  yearly  from  the  same 
cause. 


Tear. 


Enteric  Fever. 


Estimated 
Population. 


Notifi- 
cations. 


Attack-    I  Number 
rate  per   I        of 
1,000.         deaths. 


Death- 
rate  per 
1,000. 


1891 

•  •• 

15,297 

82 

5-4 

1 

9 

•588 

1892 

•  •• 

16,084 

31 

1-9 

5 

•310 

1893 

•  •• 

16,912 

19 

11 

2 

•118 

1894 

•  •• 

17,783 

9 

0-6 

3 

•168 

]H\*n 

•  •• 

18,698 

14 

0-7 

8 

•428 

1896 

•  •• 

19,661 

10 

0-6 

4 

•203 

1897 

•  •• 

20,673 

21 

10 

3 

•145 

1898 

•  •• 

21,737 

28 

1-3 

8 

'368 

1899 

•  •• 

22,856 

114 

5-0 

16 

•700 

Mr,  A,  No.  u.        Enteric  Fever  in  Nuneatun  and  Chilvera  Colon  Urban  Digtrici 

Ooa^dunk  during  1899. — During  the  year  casea  were  notified  as  follows : — 
enterio  (aver 
Id  NoiMttlon 

aodOhUMm  Table  IV. 

Cotsn  0Tbui 
Dtotrlct:  hj 
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1 

1 

1 

i 
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1 

1 

1 

i 

1 

1 

A 
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_ 

2 

_ 

1 
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15 
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- 

' 

- 

- 

1 

- 

- 

' 

i 

S 

S 

- 

16 

Roaatm   newly  In- 
vaded   during 
Bach  month. 

3 

3 

' 

IB 

3> 

IB 

11 

3 

83 

Tliua  for  the  first  seven  mouths  of  the  year  there  was  no  marked 
prevaience  of  enteric  fever.  In  Jaiy  a  case  was  notified  from 
Abbey  Street  on  the  10th,  and  the  first  notification  In  Angnst  was 
received  on  the  1st. 

The  notifications  during  the  last  five  months  of  1899  week  by 
week  were  as  follows  : — 


OMea 

newly 
Invaded. 

notifiad. 

Week  ending  AniriiBt        R          

? 

„         _           „            19          

» 

26          

14 

u 

as        

„          „               „          30            

IG 

„      October        7          

21           

„                 „            28             

„        November    i            

*            ",,                 ",.            18             ".'.         '.'.'.          '.'.'. 

36            

„       Deoember    2           

6 

,'.'             ,','         16          ■"        ...        ... 

~ 

„           23             

„                 „            30             

— 

— 

IDS 

88 
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Diuriiig  the  conree  of  my  inspeedon,  as  is  usual  in  suni 
epidemics^  cases  were  heard  of  whidi  had  escaped  notification. 


There  does  not  appear  to  hare  heen  any  definite  sudden  outburst 
of  enteric  fever,  the  notifications  gradually  increasing  in  number 
in  August  to  attain  their  highest  in  September,  and  decrea^ng 
again  in  October  and  November,  until  in  December  they  ceased. 

Of  the  109  cases  which  were  notified  on  and  after  August  1st, 
31  were  removed  to  the  isolation  hospital.  Turtle  Hill,  16  to  the 
Cottage  Hospital,  and  one  to  the  workhouse.  The  remainder  were 
treated  at  their  homes. 

The  age  distribution  of  114  cases  occurring  during  1899  was  as 
follows : — 


AVP.A.KallL 

On  flfildHDio 
«oiericf«T6r 

inKaaeatoa 

CotonUrbaa 
Dtotiici:bT 
Dr.  R«  W. 
Johnrtoa#t 


Tablb  VI. 
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The  principal  incidence,  it  will  be  seen,  was  upon  young  adults. 

Localities  invaded.  —  In  two  localities  outside  the  town  of 
Nuneaton  there  was  definite  aggregation  of  cases,  namely,  in 
Chapel  End  and  in  Griff ;  but  the  bulk  of  the  cases  occurred  in 
the  town  itself. 

Chapel  End  is  a  village  on  the  north-western  border  of  the 
urban  district,  the  larger  part  of  it  being  in  the  Atherstone  Rural 
District  where  it  is  nearly  continuous  with  Hartshill.  Six  cases 
here  were  notified  to  the  Medical  Officer  of  Health  of  the 
Nuneaton  and  Chilvers  Coton  Urban  District  Council.  The  first 
case  notified  was  on  October  7th,  a  workman  in  the  Tunnel 
Colliery ;  two  other  cases  followed  on  October  11th  and  12th, 
both  workmen  in  the  same  pit.  These,  with  other  cases  in  Chapel 
End,  are  to  be  regarded  as  part  of  an  outbreak  which  occurred  in 
Atherstone  Rural  District  during  August,  September  and  October, 
1899. 

Eight  cases  were  notified  iu  Griff  village  and  its  neighbourhood. 
Griff  is  on  the  southern  border  of  the  urban  district,  and  is 
continuous  with  CoUeycroft  in  the  Foleshill  Rural  District. 
There  was  a  serious  outbreak  of  enteric  fever  in  CoUeycroft  and 
Bedworth  during  the  summer  of  1899,  and  the  Griff  cases  were 
directly  connected  with  it. 

Nuneaton  Town. — About  80  per  cent,  of  the  cases  of  fever 
which  occurred  in  1899  were  notified  from  the  town  of  Nuneaton 
within  an  area  bounded  on  the  south-east  by  the  London  and 


158 

ipp.A,No.i2.  North«Westem  Railway  (Coventry  and  Nuneaton  branch),  on  the 
north  and  east  by  the  Midland  (Nuneaton  to  Birmingham) 
Railway,  and  on  the  west  by  the  Coventry  Canal.  The  caseB 
notified  from  this  area,  which  I  will  term  the  **  infected  area," 
were  90  per  cent,  of  the  total  number  of  cases  notified  from 
Nuneaton  town  during  1899. 


L)n  epidemlo 
snterie  fever 
in  Naneaton 
&nd  ChUvers 
Doton  Urban 
District:  by 
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The  infected  area,  which  embraces  some  2,562  houses,  stands 
on  comparatively  level  ground,  rising  slightly  towards  the  north ; 
it  also  comprises  the  valley  of  the  Anker,  a  narrow  depression  not 
built  upon. 

Nearly  half  the  cases  which  occurred  in  the  infected  area  were 
notified  from  Abbey  Street,  a  wide  thoroughfare  bordered  on 
either  side  by  shops  and  small  dwelling-houses,  between  which 
narrow  passages  lead  into  squalid  courts. 


As  TO  THE  Cause  op  the  Fever. 


Inquiry  was  made  as  to  the  occupations  of  persons  attacked,  and 
in  most  cases  particulars  were  obtained.  The  only  instcmces, 
however,  in  which  a  number  of  persons  working  in  the  same 
place  were  attacked,  were  at  Oriff  Colliery  and  at  the  Tunnel 
Colliery.  In  neither  instance  was  the  number  of  attacks  sufficiently 
large  to  enable  deductions  of  any  value  to  be  drawn,  and  in  both 
cases,  as  before  observed,  the  attacks  are  to  be  regarded  as 
connected  rather  with  the  outbreaks  of  enteric  fever  in  Foleshill 
and  Atherstone  Rural  Districts  than  with  that  under  discussion. 

As  to  milk  supply^  the  information  obtained  did  not  indicate 
exceptional  incidence  upon  persons  procuring  their  milk  from 
any  one  dairy  or  farm.  No  inquiry  as  to  other  articles  of  food 
was  deemed  necessary. 

The  question  as  to  the  relation  of  local  pollution  of  soil  to  the 
prevalence  of  enteric  fever  in  Nuneaton  during  1899  was  con- 
sidered in  some  detail.  Pollution  of  the  soil  existed  in  greater  or 
less  degree  throughout  the  inhabited  portion  of  the  urban  district, 
owing  principally  to  leaky  sewers,  leaky  privy  middens,  and  to 
slop  waters  thrown  into  defective  drains.  Opportunities  for 
specific  infection  of  polluted  soil  undoubtedly  have  occurred  with 
frequency  during  the  past  nine  years.  Now,  if  the  specific 
organism  of  enteric  fever  once  deposited  in  polluted  soil  can 
remain  dormant  there  until  aroused  to  activity  by  favouring 
conditions,  repeated  incidence  in  Nuneaton  of  fever  upon  some 
particular  house  or  group  of  houses  was  perhaps  to  be  expected, 
especially  in  places  where  exceptional  opportunity  for  specific 
infection  was  known  to  have  occurred.  Inquiry  as  to  the 
situation  of  invaded  houses  in  each  of  several  years  before  1899 
gave,  however,  no  indication  that  there  had  been  recurrence,  year 
after  year,  of  enteric  fever  in  any  particular  house  or  group  of 
bouses.    But  when  inquiry  was  made  for  recurrence  of  cases  in 
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particular  localities  daring  the  epidemic  of  1899,  the  following  App.A,Naia. 

facts  appeared  : — Five  cases  of  enteric  fever  were  notitied  in  the 

district  before  August  1st.     In  the  case  A  (February)  the  patient 

was  early  removed  to  hospital,  and  the  house  and  drains,  as  far  as 

could  be  seen,  were  in  good  condition.    In  the  remaining  four 

cases,  the  patients  were  nursed  at  home.   In  the  case  B  (February), 

there  was  a  hand-flushed  water  closet ;    the   house  and   drains, 

however,  were  in  good  repair.     In  case  C  (May)  the  house  was 

modem  and  the  drains  apparently  sound.     In  case  D  (May)  the 

house  was  old  and  in  poor  condition,  there  was  a  privy  midden 

but  no  defect  was  noted  in  the  drains.     In  case  £  (July  10th)  the 

house  was  in  very  bad  condition,  the  drain  untrapped  and  leaky, 

and  there  was  a' privy  midden  in  bad  condition.     The  first  three 

cases  were  not  followed  by  further  cases  in  their  vicinity ;  the 

fourth  case  was  followed  by  one  case,  in  November  in  the  house 

immediately   opposite  at  the   other  side   of  the    road.     Case  E 

occurred  in  Abbey  Street  in  July,  and  round  it,  as  centre,  within 

the  following  three  months,  were  grouped  upwards  of  HO  cases. 

None   of    these    were   more   than   100  yards  distant,  and   they 

increased  in  number  as  the  common  centre  was  approached.     The 

first  case  to  occur  near  the  dwelling  of  case  E  was  notified  on 

August  21st,  in  a  house  immediately  adjoining,  {ind  it  was  followed 

later  by  four  other  cases  in  the  same  house.     The  next  was  in  a 

hoase  a  few  yards  further  away,  also  followed  later  by  a  secondary 

case  in  the  same  house. 

The  group  of  cases  thus  related  with  case  E  occurred  in  an  area 
in  which  during  1899  much  opportunity  for  specific  soil-pollution 
existed.  The  cases  were  in  an  overcrowded  poor  neighbourhood, 
where  the  drains  and  pavement  were  most  defective  and  where 
privy  middens  were  abundant  and  foul.  There  was  no  reason  as 
regards  these  cases  to  suspect  the  milk  supply,  food  supply,  or  public 
water  service.  Wells  were  closed  early  in  the  epidemic,  cases 
were  removed  to  hospital,  privies  were  cleansed,  drains  were 
tinkered  up,  yet  the  incidence  of  the  fever  in  this  locality 
continued  unabated  until  the  middle  of  October,  when  it  suddenly 
ceased. 

The  rainfall  was  low  in  July  and  August,  while  in  September 
it  was  unusually  heavy. 


Water  Supply  in  Relation  to  the  Outbreak. 


Out  of  a  total  of  2,562  houses  in  the  infected  area  1,712  were 
supplied  from  the  Urban  District  Council's  mains,  808  obtained 
their  water  from  wells,  and  the  remaining  42  had  both  sources 
available.  Of  2,520  houses  in  the  infected  area  68  per  cent,  had 
tap  water  only,  and  32  per  cent,  had  pnmp  water  only.  Of  69 
invaded  houses  in  the  same  area  35  had  tap  water  only,  31  had 
pump  water  only,  and  3  had  both.  Neglecting  the  last  3,  there 
were  66  invaded  houses,  of  which  53  per  cent,  had  tap  water  only, 
and  47  per  cent,  had  pump  water  only. 
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App.  A,  Mo.  12.       The  following  table  represents  the  proportionate  incidence  more 

exactly:  — 
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Tablb  VII. 


Supplied 

with  tap 

water  only. 


Supplied 
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water  only. 
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water 
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Out  of  100  houses  in  the  infected  area 

Out  of  100  invaded  houses  in  the  in- 
fected area. 


67- 
51- 


31' 
46' 


These  figures  are  consistent  with  the  pamp  water  in  the  infected 
area  having  been  concerned  in  some  degree  in  dissemination  of 
the  fever.  The  chemical  analyses  of  well  water  (referred  to  under 
Water  Supply)  support  the  suspicion.  On  the  other  hand,  chemical 
condemnation  does  not  imply  more  than  the  possibility  of  specific 
infection,  and  the  houses  supplied  with  well  water  only  are,  taken 
as  a  whole,  the  houses  with  the  most  sanitary  defects,  and  with 
the  greatest  liability  to  be  in  relation  with  polluted  soil.  Again, 
in  some  cases  where  a  single  pump  supplied  a  whole  conrt,  closure 
of  the  pump  did  not  prevent  subsequent  invasion  of  houses  in  the 
court. 

As  to  opportunities  of  pollution  of  particular  wells,  or  of  par- 
ticular series  of  wells,  I  made  some  inquiry  in  the  Abbey  Street 
district.  Here  37  separate  well  waters  chemically  analysed,  had 
all  of  them  recently  been  pronounced  to  show  signs  of  organic 
pollution.  There  was  some  difficulty  in  inspecting  the  interior  of 
wells  owing  to  the  fact  that  all  the  wells  were  covered  in,  and  f eyr 
of  the  inhabitants  would  permit  their  wells  to  be  opened  for 
examination.  However,  a  few  wells  were  opened,  and  a  section 
was  prepared  for  me  by  Mr.  Pickering,  the  Surveyor,  showing 
their  water  levels  as  compared  with  the  level  of  sewers  in  the 
Abbey  Street  area.  As  far  as  can  be  judged  from  the  few  wells 
represented  in  the  section,  it  would  seem  that  the  water  levels  in 
the  different  wells  of  this  area  correspond  one  with  another,  and 
hence  it  is  not  impossible  that  specific  contamination  of  the  ground 
water  hereabouts  might  influence  the  water  of  several  wells. 
Questions  arose,  indeed,  whether  considerable  local  pollution  of 
ground  water  might  not  have  occurred,  not  long  antecedent  to  the 
Abbey  Street  outbreak,  by  way  of  leakage  from  neighbouring 
sewers. 

At  the  date  of  Mr.  Pickering's  observations,  the  level  of  the 
water  in  the  wells  examined  stood  higher  than  that  of  the  main 
Abbey  Street  sewer.  At  my  visit  the  subsoil  water  was  unusually 
high,  the  weather  very  wet,  the  river  full,  some  of  the  surrounding 
country  flooded,  and  pumping  at  the  sewage  works  arrested  owing 
to  influx  of  river  water  into  the  pumping  well.     No  record  of  the 
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moTementB  of  subsoil  water  could  be  obtained,  nor  could  any  app.a,No.i3, 
information  be  given  by  the  inhabitants  owing  to  their  wells  not  on  epidemic 
being  open  to  observation;    nevertheless   I    found    reason    for  enteric  fever 
BUBpecting  that  during  dry  weather  the  level  of  the  well- water  is  ^andChifvere 
probably  now  and  again  lower  than  that  of  the  main  Abbey  Street  Dtetric?'by° 
sewer.    All  the  wells  examined  were  dry-stein ed  with  brick.    As  Dr.  r.  W. 
to  the  freedom  with  which  the  ground  water  was  likely  to  flow,  I  Johnstone. 
had  not  a  sufficiently  extensive  knowledge  of  the  character  of  the 
subsoil  to  judge  ;   but  given  leaky  sewers  and  leaky  privy  pits 
near  to  dry-steined  shallow  wells  sunk  in  a  sufficiently  pervious 
soil,  and  contamination  of  well-water  must  needs  follow.     If  this 
contamination  contained  the  specific  matter  of  enteric  fever,  an 
epidemic  prevalence  of  the  disease  would  be  especially  likely  in 
dry  weather,  when  lowering  of  well  levels  would  tend  to  produce 
an  inflow  of  water  polluted  by  leakage  from  the  neighbouring 
sewers.    It  is  not  unlikely  that  such  specific  contamination  did 
occur  during  1899  in  the  Abbey  Street  locality,  and  did  mischief 
in  the  early  part  of  the  epidemic,  before  most  of  the  wells  were 
closed.    In  any  case,  the  wells  of  Nuneaton  will  remain  a  danger 
until  they  are  finally  supplanted  by  the  public  water  service. 

As  to  aetvers  in  relation  to  the  fever.  The  majority  of  the  houses 
invaded  were  not  in  direct  connection  with  the  sewers.  In  most 
cases  the  invaded  houses  were  served  by  privy  middens,  which 
were  emptied  by  cart.  Slop  water  was,  however,  often  emptied 
outside  the  doors,  and  conveyed  to  the  sewers  by  drains  which 
were  not  unfrequently  leaky  and  untrapped.  Thus  it  was  possible 
for  gaseous  emanations  from  the  sewers  to  discharge  themselves 
close  to  the  doors  and  windows  of  dwelling-houses.  Whether  the 
smells  complained  of  in  some  of  the  courts  were  due  to  this  cause 
I  am  not  prepared  to  say. 

As  to  direct  personal  in/ectiotij  26  cases  from  20  houses  were 
secondary  in  point  of  time  to  previous  cases  in  the  same  house, 
but  how  many  of  these  were  due  to  direct  personal  infection,  and 
how  many  to  exposure  to  the  same  source  of  infection  as  the  first 
case  or  cases,  there  is  not  sufficient  evidence  forthcoming  to 
determine.  There  were  (Table  IV.,  page  156),  during  1899,  88 
houses  invaded  ;  in  46  of  them  the  patients  were  removed  to 
hospital,  and  in  42  they  were  treated  at  their  own  homes. 
Secondaiy  cases,  14  or  more  days  after  the  first  invasion,  occurred 
in  two  houses  of  the  46  from  which  patients  were  removed,  and 
in  5  of  the  42  houses  in  which  patients  were  treated. 

Indirect  personal  infection.—  One  case  was  traced  with  a  good 
measure  of  probability  to  infection  derived  from  the  washing  of 
clothes  soiled  by  a  fever  patient. 

Conclusion. — A  number  of  causes  may  be  thought  of  as  having 
had  a  share  in  the  distribution  of  enteric  fever  in  this  urban 
district  in  1899.  Amongst  them  the  following  appear  to  have  been 
prominent : — 

Local  pollution  of  soil, 
PerBonal  infection, 
Polluted  well-water. 
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Invaded  premises  were  in  all  cases  visited  by  one  of  the  Urban 
Conncirs  officers,  and  a  handbill  left  setting  forth  the  precautions 
which  should  be  taken  to  avoid  the  spread  of  infection.  Bed-pans 
were  provided  where  necessary,  and  disinfectants  supplied  free  of 
cost.  Directions  were  left  that  water  and  milk  should  be  boiled 
before  use.  Two  nurses  were  provided  who  visited  patients  at 
their  own  homes.  Thirty-one  cases  were  removed  to  the  isolation 
hospital,  sixteen  to  the  cottage  hospital,  and  one  to  the  work- 
house. When  defects  of  drainage  and  filth  nuisances  were 
detected,  measures  were  taken  for  their  improvement.  As  a  result 
water  closets  were  in  many  cases  substituted  for  privy  middens. 

On  the  other  hand,  bedding  was  not  disinfected  in  the  steam 
disinfector  possessed  by  the  local  authority.  Some  of  the  persons 
living  in  the  worst  and  most  unsuitable  houses  were  nursed  at 
home,  and  in  certain  of  these  houses  a  number  of  attacks  from 
direct  personal  infection  occurred. 


Sanitary  Administration. 


The  Medical  Officer  of  Health  is  Mr.  £.  Peacock,  who  has  held 
the  office  for  many  years.  He  is  also  Medical  Officer  of  Health  to 
the  Urban  District  Council  of  Bulkington,  and  is  engaged  in 
private  practice.  His  salary  in  regard  of  the  district  now  in 
question  is  £100  per  annum,  half  of  which  is  repaid  from  county 
funds. 

The  Inspector  of  Nuisances,  Mr.  G.  W.  Andrews,  hats  been 
recently  appointed.  His  yearly  salary  is  £100,  half  being  repaid 
from  the  county  funds.  Formerly  this  work  was  performed  in 
addition  to  his  own  by  Mr.  J.  S.  Pickering,  the  Surveyor  to  the 
Council.  The  Inspector  of  Nuisances  is  also  Inspector  of  Markets, 
of  Dairies,  Cowsheds,  and  Milk  Shops,  and  Inspector  under  the 
Food  and  Drugs  Act«. 

The  District  Council  have  made  bye-laws  with  retspect  to  new 
streets  and  buildings,  common  lodging  houses,  slaughter  houses, 
and  cleansing  of  footways  and  pavements,  all  of  which  were 
allowed  by  the  Board  in  1893.  Regulations  under  th^  Dairies, 
Cowsheds,  and  Milk  Shops  Order  were  made  in  1899. 

The  Infectious  Disease  (Notification)  Act,  1889,  was  adopted  in 
1889,  the  Public  Health  Acts  Amendment  Act,  1890,  in  1891,  and 
the  Infectious  Disease  (Prevention)  Act,  1890,  in  1894. 

The  Council  possesses  an  isolation  hospital  capable  of  accom- 
modating 16  patients.  It  is  a  temporary  building  of  the 
Humphreys*  corrugated  iron  pattern.  Its  accommodation  is  in 
emergency  increased  by  six  beds  contained  in  a  **  small-pox 
hospital,"  constructed  apparently  of  wood  and  ciinvB8»  This 
latter  erection  does  not  appear  capable  of  withstanding  any  great 
stress  of  weather.  The  whole  hospital  arrangement  cannot  be 
regarded  as  other  than  makeshift.  •  ».« 
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There  is  at  the  sewage  wor^  a  Wa^hingtQ^  Lyon  steam  disin-  app.a^iio.u 
f ector,  the  property  of  the  Council.  on  eiddMoic 

enteric  fever 
•    .•  ^  .        •'  In  Nuneaton 

and  Ohllven 

Ooton  Urban 
District ;  by 

Since  it  would  appear,  from  the  rapid  increase  of  the  population  jJfhSrtone. 
in  the  Urban  District  of  Nuneaton  and  Chilvers  Coton  during  the 
last  nine  years,  [that  N  uneaten  is  likely  in  the  future  to  become  a 
town  of  much  greater  importance  than  at  present,  ihe  Council 
would  do  well  to  consider  the  question  of  reconstructing  their 
sewers,  and  of  I  adopting  measures  under  the  Housing  of  the 
Working  Classeis  Act  for  the  improvement  of  the  Abbey  Street 
locality. 

The  laige  privy  middens  which  still  e!jcist,  inclusive  of  many 
only  recently  c^onstructed,  are  a  source  of  nuisance  of  a  grave 
kind,  and  cannot  fail  to  be  injurious  to  health.  Fixed  receptacles 
for  excrement,  if  allowed  to  be  retained,  should  be  reduced  to  the 
smallest  practiciible  dimensions,  and  so  constructed  as  to  keep  out 
all  unnecessary  moisture,  and  to  facilitate  the  mingling  of  ashes 
with  the  excrement.  .  AU  privies  at  present  causing  nuisance 
should  be  promlptly  dealt  with.  The  contents  of  excrement  and 
refuse  receptacles  snould  be  removed  from  them  at  intervals  of 
not  longer  than  a  fortnight. 

I^ecommendationa  in  th^  above  sense,  .were  made  to  the 
Sanitary  Aulhority  of  Nuneaton  by  Mr.  Spear,  one  of  the  Board's 
Medical  Inspecijors,  so  long  ago  as  1886. 

The  powers  o;f  the  Council  under  thePublic  Health  Act,  1875, 
for  the  removal 'of  patients  to  hospital,  where  their  own  houses 
do  not'  afford  suitable  accommodation,  should  be  more  freely 
made  use  of.  ^teps  should  -be  taken  to  secure  permanent  and 
adequate  hospital  accommodation. 

Repeated  chemical  analysis  of  samples  from  the  shallow  wells 
of  thettistrict  ihotild  be  iiifltituted,  and  where  water  is  found 
unfit  for  drinking  purposes, ^the  well  should  be  closed  and  the 
public  water  service  substituted.  Slop-water  gullies  and  private 
drains  should  be  systematically  inspected  and  action  taken  to 
remedy  their  numerous  defects. 

Steps  should  also  be  taken  to  secure  satisfactory  paving  of  yards 
with  impervious  material. 

I  have  to  thahk  Mr.  Peacock,  the  Medical  Officer  of  Health,  Mr. 
Pickersgillt  the  Surveyor,  and  the  Clerk  to  the  District  Council, 
for  information  supplied  to  me.  Mr.  Andrews,  Inspector  of 
Nuisances,  was  of  service  during  my  inquiry,  not  only  on  account 
of  his  knowledge  of  the  district,  but  also  in  procuring  for  me 
data  which  I  required.  To  the  Medical  Officer  of  Health  of 
Coventry  I  am  indebted  for  the  appended  figures  as  to  rainfall. 
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;     •      .  No.  13. 

Report  upon  an  Outbrbae  of  Typhus  Fever  in  the  Urban  app.  a.no.  la. 
District  of  Hexham  ;  by  Dr.  E.  Petronbll  Manby.        Typhus  Peyer 

in  the  Urban 
__      ,  .  .  ,       .  .  i,  XI  District  of 

Hexham  is  an  ancient  and  picturesque  town  on  the  northern  Hexham ;  by 
confines  of  the  Urban  District  of  Hexham,  which  has  an  area  of  ^''  ^^'^^y- 
5,136  acreSy  and  a  population  estimated  at  7,000.    The  town  is 
situated  on  a  gravel  knoll  abutting  on  the  river  Tyne.    Its  chief 
industries  are  tanning,  and  market  and  nursery  gardening. 

The  town  has  a  good  public  w^ter  supply,  derived  from  springs 
in  the  millstone  grit,  at  Allendale  Common,  about  10  miles  to  the 
south.  The  system  of  sewerage  and  house  drainage  appears  to  be 
not  unsatisfactory.  Sewage  at  the  higher  or  western  outfall, 
representing  about  a  quarter  of  the  total,  is  treated  by  septic  tank 
and  bacterial  filters ;  the  remainder  is  treated  by  chemical  precipi- 
tation. In  both  cases  the  efQuent  passes  directly  into  the  Tyne... 
Refuse  is  collected  by  the  District  Councirs  scavengers,  and, 
deposited  in  an  old  mill-race  on  Tyne  Green,  which  it  is  desired 
to  fill  up,  and  which  will  form  part  of  a  new  pleasure  ground. 

The  only  part  of  the  town  where  poor  class  tenement  property 
prevails  is  in  a  small  low-lying  area  adjacent  to  Gilesgate.  In 
this  locality  many  of  the  houses  are  old  and  crowded  together, 
and  there  appears  to  be  some  overcrowding  of  persons  in  dwell- 
ings. The  inhabitants  of  the  area  in  question  seem  to  constitute 
the  poorest  and  most  improvident  of  the  population  of  Hexham. 

In  a  word,  typhus  fever,  if  introduced  into  Hexham,  had  in  the 
neighbourhood  of  Gilesgate  special  opportunity  for  spreading. 
It  was  here  that  the  outbreak  of  typhus  now  to  be  described 
develojped,  but  although  in  the  course  of  this  outbreak  the  fever 
was  transferred  to  five  other  quarters  of  Hexham,  in  not  one  of 
them  was  there  extension  of  the  disease. 

Shortly,  the  history  of  the  outbreak  is  as  follows  : — 

In  June,  1900,  Mrs.  Y.,  aged  46,  the  wife  of  a  travelling  hawker 
and  horsedealer,  died  at  Ryal  Common,  a  place  some  miles  from 
Hexham,  in  the  Castle  Ward  Rural  District. 

The  Ys.  were  encamped  at  Ryal,  and  Mrs.  Y.  had  been  ill  there 
for  some  days  before  she  was  seen  by  a  medical  man.  On 
June  19th,  she  was  taken  in  a  covered  gipsy-cart  to  see  a  doctor 
at  Stamfordham,  some  miles  from  Ryal.  She  was  then  uncon- 
scious, and  it  appears  that  diarrhoea  was  the  principal  symptom 
nolleed.'  'Next  day  the  doctor  called  at  the  gipsy  encampment, 
anil  found  Mrs.  Y.  partially  conscious  but  obviously  sinking  fast, 
and  the  following  day  (June  21st)  she  died.  After  consultation 
with  the  registrar  a  certificate  of  death  from  ''diarrhoea"  was 
given,  there  being  no  reason  to  suspect  death  as  having  resulted 
from  fever. 

For  some  weeks  prior  to  May  31st,  1900,  Mrs.  Y.  had  been 
attending  her  daughter,  Mrs.  W.,  through  a  severe  illness  of  an 
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App.  A,  No.  13.  indefinite  character.    This  was  at  Tonepit,  North  Tyne,  and  I  am 
TyphuHLFever    informed  that  the  medical  man  .who  attended  Mrs.  W.  now  thinks 

it  highly  probable  that  her  illness  was  typhus  fever,  although  at 
the  time  no  actual  diagnosis  was  made.  Elevation  of  temperature 
and  bronchitis  were  the  most  prominent  symptoms  of  this 
woman's  illness. 

On  May  31st  Mrs.  W.  had  been  admitted  to  the  Hexham  Work- 
house for  debility  and  bronchitis  remaining  after  her  illness,  and 
was  discharged  cured  on  June  I8th.  Mrs.  Y.  returned  to  Ryal 
Common  the  day  that  her  daughter  went  into  the  Hexham  Work- 
house. No  history  of  illness  antecedent  to  that  of  Mrs.  W.  could 
be  traced  in  either  the  W.  or  the  Y.  family.  According  to  a  state- 
ment of  one  of  their  relatives  the  Ws.  came  to  Tonepit  from 
"  somewhere  in  Scotland,"  but  no  definite  place  could  be  fixed. 

On  June  23rd,  after  Mrs.  Y.'s  death  and  burial,  her  femily 
moved  to  Hexham,  and  stayed  from  that  date  till  July  23rd,  more 
or  less  continuously,  with  some  relations  named  D.,  who  occupied 
a  tenement  in  a  block  of  dwellings  known  as  the  "  Mystery." 
This  place  is  situated  at  the  junction  of  Foundry  Lane  and  Giles- 
gate  in  the  low-lying  area  already  referred  to. 

On  July  14th  Margaret  Y.,  aged  13,  who  had  been  ill  some  days 
at  the  Ds.'  house,  was  admitted  to  the  Hexham  Workhouse,  and 
on  July  23rd  the  rest  of  the  Y.  family,  six  in  all,  followed  her 
there,  partly  on  account  of  destitution,  and  partly  because 
Thomas  Y.,  aged  17,  and  Francis  Y.,  aged  21,  were  ill. 

The  last  two  people  were,  on  July  25th,  notified  by  the  Work- 
house Medical  Officer  to  Dr.  Jackson,  Medical  Officer  of  Health  of 
Hexham  Urban  District,  as  having  typhoid  fever.  On  August  5th 
Esther  Y.,  aged  10,  was  similarly  notified. 

On  August  10  two  female  inmates  of  the  workhouse  of  many 
years  standing — Mary  A.,  aged  66,  and  Tamar  W.,  aged  50 — wre 
notified  as  having  typhus  fever.  Both  these  cases  terminated 
fatally,  as  might  be  expected  looking  to  their  age.  There  is  little 
doubt  they  were  infected  by  Margaret  Y.,  who,  as  has  been  said, 
went  into  the  workhouse  on  July  14th,  and,  not  presenting  then 
or  later  any  signs  of  infectious  illness,  was  treated  in  the  same 
ward  with  these  two  women. 

On  September  5th  the  Medical  Officer  of  Health  was  notified 
that  George  D^  aged  48,  was  suffering  from  typhus  fever  in  th« 
"  Mystery."  This  man  was  the  head  of  the  family  with  whom 
the  Ys.  had  stayed  on  their  arrival  in  Hexham.  On  visiting  the 
"  Mystery,"  Dr.  Jackson  found  the  man  had  been  dead  some 
hours.  Prompt  steps  were  then  taken  as  to  burial  of  the  body, 
disinfection  of  premises,  discovery  and  inspection  of  persons  who 
had  been  in  relation  with  the  sick,  &c. 

On  September  8th  two  adults  (each  with  an  infant)  and  four 
children,  all  members  of  a  family  named  N.,  were  found  to  hiave 
typhus  at  a  house  in  Foundry  Lane,  just  opposite  the  "  Mystery.'* 
They  were  at  once  removed  to  the  District  Oouncirs  Hospital  for 
Infectious  Diseases,  which  happened  to  be  empty  at  the  time. . 
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There  had  been  constant  communication  between  the  Nb.  and  ^'?*  ^No.  is. 
the  Ds«  and  the  Ys.  Tynhiu  F«f«r 

in  me  Urlwo 

On  September  12th  two  more  N.  children  from  this  house  were  ^SSmlby 
removed  to  hospital  with  typhus  fever.  Dniunby. 

On  September  13thy  14thy  and  15th  single  ca^es  were  reported 
respectively  at  Quatrebras  Cottages,  Portland  Terrace,  and  Back 
Street,  all  places  remote  from  the  "  Mystery  "  and  the  Qilesgate 
area  (see  map).  These  three  cases  were  children  attending  the 
infants'  department  of  the  Board  School,  and  one  of  them  used  to 
sit  next  one  of  the  Ns.  in  school,  so  that  the  source  of  their 
infection  was  clear. 

The  last  of  these  three  new  cases  was  removed  to  hospital,  but 
the  medical  men  in  charge  of  the  other  two  would  not  sanction 
their  removal,  and  the  Medical  Officer  of  Health  having  ascer- 
tained that  a  certain  amount  of  isolation  was  in  each  case 
available  at  the  child's  home,  did  not  press  the  matter  for  the 
moment,  the  hospital  being  then  practically  full. 

On  September  16th  James  N.,  aged  10,  a  cousin  of  the  N. 
children  above  mentioned,  developed  typhus  and  was  removed  to 
hospital. 

There  had  been  no  further  cases  when  I  first  visited  Hexham 
on  September  17th,  1900. 

The  next  case,  Mary  D.,  aged  14,  occurred  on  September  25th, 
in  the  "  Mystery." 

On  September  27th  John  S.,  aged  30,  was  removed  to  hospital 
with  fully  developed  typhus  fever.  He  lived  in  Tannery  Terrace, 
about  J-mile  from  the  "  Mystery,"  but  had  sold  garden  produce 
there  on  several  occasions,  and  had  probably  contracled  the 
infection  from  one  of  the  Ds. 


On  September  28th  three  more  Ds.  were  removed  from  the 
**  Mystery  "  with  typhus  fever,  and  the  same  day  a  nurse  at  the 
fever  hospital  sickened  with  the  disease. 

On  October  8th  James  G.,  aged  50,  of  Pearson's  Terrace,  was 
removed  to  hospital  with  typhus.  He  was  almost  moribund  on 
admission  and  died  next  day.  He  had  collected  rents  in  the 
"  Mystery  "  during  the  prevalence  of  the  fever  there. 

The  last  case  from  the  town  occurred  on  October  10th  in  the 
person  of  Annie  C,  aged  10,  who  lived  next  door  but  one  to  the 
Ds.  in  the  "  Mystery." 

The  man,  John  S.,  appears  to  have  suffered  from  a  relapse  of 
typhus  fever  on  October  23rd,  but  he  recovered  and  was  discharged 
from  hospital  on  December  14th. 

Including  Mrs.  W.  and  Mrs.  Y.,  a  total  of  32  cases  of  typhus 
fever,  or  probable  typhus  fever,  came  under  notice  in  Hexham — 
and  of  these,  five  were  fatal,  all  being  persons  over  40  years  of 
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Appended  to  this  report  is  a  table  of  cases  (Table  I.),  a  **  chrono- 
logical tree**  (Table  IT.)  showing  the  descent  of  infection  from 
case  to  case  and  from  family  to  family,  and  a  table  (Table  III.) 
showing  number  of  attacks  and  deaths  at  the  various  age  periods. 

In  this  outbreak  of  typhus  fever  the  several  links  in  the  chain 
of  infection  may  be  considered  complete  except  for  the  period 
between  the  Y.  family  going  to  the  workhouse  on  July  23rd,  and 
the  onset  of  the  fatal  illness  of  George  D.,  Senr.,  of  the  "Mystery," 
on  or  about  September  1st.  It  appeared,  however,  on  detailed 
enquiry  that,  besides  the  cases  of  illness  reported  to  the  Medical 
Officer  of  Health,  three  members  of  the  D.  family  had  been 
seriously  ill  at  home  between  the  date  of  arrival  of  the  Ys.  at  the 
**  Mystery  "  and  the  illness  of  George  D.,  Senr.  The  first  of  these 
three,  Thomas  D.,  aged  22,  attended  Mrs.  Ys\  funeral  on  June 
23rd,  and  fell  ill  two  or  three  weeks  later.  His  sister,  Elsbeth  D., 
aged  20,  sickened  some  days  after  him,  and  later  on  still  the  third 
case,  George  D.,  Junr.,  aged  17,  developed.  All  these  people  were 
seen  by  a  medical  man,  but  as  their  cases  were  regarded  as  "  brain 
fever  "  the  Medical  Officer  of  Health  was  not  informed  of  their 
illness  at  the  time.  Thomas  D.  was  first  seen  medically  on  July 
16th  having  then  been  ill  some  time,  Elsbeth  D.  was  first  seen  on 
July  23rd,  and  George  D.,  Junr.,  on  August  20th.  All  three 
persons  had  high  temperature  and  marked  cerebral  symptoms ; 
but  the  medical  man  in  attendance  assures  me  no  rash  was 
was  present  at  any  time  while  they  were  under  his  care. 

I  was  told  by  neighbours  that  in  the  early  stage  of  these  D.s' 
illness  they  were  frequently  seen  wandering  to  and  from  the  Ns\ 
house  in  a  dazed  condition  as  if  under  the  influence  of  drink.  It 
is  possible  that  alcohol  may  have  been  indulged  in  to  excess  at 
one  or  another  stage  of  their  illness,  but  there  can,  I  think,  be 
little  doubt  that  Thomas,  Elsbeth,  and  George  D.  suffered  from 
typhus  fever. 

There  was  an  interval  of  28  days  between  the  dates  at  which 
Elsbeth  D.  and  George  D.,  Junr.,  were  first  seen  medically.  As, 
however,  Elsbeth  continued  ill  for  some  time  after  July  23rd,  and 
George  was  taken  ill  at  least  a  week  or  ten  days  before  August 
20th,  the  chain  of  personal  infection  is  not  disconnected.  On  the 
other  hand,  some  of  the  assumed  incubation  periods  in  Table  II. 
may  appear  somewhat  short ;  those,  however,  who  have  seen 
much  of  typhus  fever  have,  I  think,  come  to  realise  that  what  may 
be  called  the  normal  or  "  text  book  "  period  of  12  days  is  now 
and  again  considerably  exceeded,  and,  perhaps,  as  often  reduced. 

The  course  of  the  disease  was,  I  understood,  in  most  cases 
typical.  The  series  of  cases  shows,  as  has  been  so  often  pointed 
out  before,  that  typhus  in  children  is  a  very  mild  disease,  and  in 
adults,  particularly  those  above  40  years  of  age,  a  very  fatal  one. 

The  occurrence  of  a  well-marked  relapse  reported  in  the  case  of 
the  man  John  S.  is  unusual  and  noteworthy.  The  nurse  who 
was  attacked  recovered.  Infection  from  typhus  is  frequently 
contracted  by  nurses  casually  attending  typhus  patients,  and  I 
think  the  Council  may  be  congratulated  that  no  more  of  its  staff 
contracted  the  disease. 


Plan  and  Scctiow  of  the  Mystery. 
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OCCUPIED  by  the  .N.  Family.  TyBh^ever 

The  accompanying    rough    plans   and    sections   indicate    the  Sirtric?of*° 
arrangements  of  these  dwellings.  Dr^MwS)*  ^^ 

The  "  Mystery "  consists  of  10  houses,  side  by  side,  facing 
Foundry  Lane,  a  street  averaging  20  feet  in  width.  Four  of  the 
houses  are  three -storey  and  the  remainder  two-storey.  The  total 
number  of  rooms  in  the  "  Mystery  "  is  47,  and  the  population  at 
the  time  of  the  typhus  outbreak  was  129 — ^the  actual  number  of 
tenements  being  23. 

The  tenements  on  the  upper  two  floors  of  the  four  large  houses 
are  approached  from  a  back  yard,  access  to  which  is  obtained  from 
Foundry  Lane  by  a  "  tunnel  entrance  "  at  one  end,  and  by  a 
similar  entrance  and  some  st9ne  steps  at  the  other.  The  back 
yard,  unevenly  laid  with  cobble  stones  except  for  a  paved  strip 
adjoining  the  houses,  is  roughly  triangular  in  shape  and  only 
2,628  square  feet  in  extent.  To  the  west  it  is  shut  in  by  a  brick 
wall  10  feet  high  with  rising  ground  behind,  and  to  the  south  by 
other  houses.  In  consequence  of  this  arrangement  free  circula- 
tion of  air  is  rendered  almost  impossible.  This  condition  was 
made  worse  by  the  tenants  keeping  a  large  number  of  hens  in 
some  lean-to  buildings  intended  for  coal  houses,  on  each  side  of 
the  water-closets  in  the  yard. 

The  three  ground  floor  tenements  in  the  larger  block  of  build- 
ings face' Foundry  Lane,  they  have  no  through  ventilation^  and 
the  tenants  have  to  use  water-closets  in  the  **  Mystery  "  yard. 

The  Ds.  occupied  a  four-roomed  tenement  at  the  southern  end 
of  the  large  block,  and  the  average  cubic  space  available  per  head, 
when  it  was  occupied  by  13  persons,  was  no  more  than  353i  cubic 
feet.  At  the  time  of  my  visit  this  tenement  had  just  been  cleaned 
and  limewashed,  but  nevertheless  it  appeared  a  squalid  dwelling. 
The  floors,  stairs,  ceilings,  and  walls  were  in  a  most  dilapidated 
condition,  and  the  people  seemed  squalid  also. 

The  Ns.'  cottage  was  one  of  three  facing  Foundry  Lane,  im- 
mediately opposite  one  entrance  to  the  •*  Mystery "  yard.  The 
cottage  contained  but  two  rooms  and  had  no  back  premises,  the 
closet  being  provided  in  a  little  yard  at  the  end  of  the  row.  The 
only  possible  through  ventilation  of  the  cottage  was  by  means  of 
a  small  back  window  2  feet  by  3  feet  on  each  floor.  The  total 
available  cubic  space  in  this  cottage  was  1,000  feet  less  than  at 
the  Db.  for  the  same  number  of  inhabitants. 

The,cettage  .when  typhiis  fever  occurred  there,  is  said  to  have 
been  in  a  mgst  in§ianitary.co;idition,  both  structurally  and  by 
reason  of  the  overcrowdipg;  At  the  time  of  my  visit  it  had  been 
closed,  and  it  will  not  be  inhabited  again. 

It  is  not  surprising  that,  when  typhus  infection  had  been 
introduced  into  such  suitable  breeding  grounds  as  I  have  described, 
practically  all  the  susceptible  inhabitants  of  these  houses  sooner 
or  later  contracted  the  disease. 

\  I  was  informed  that  Mrs.  D.  and  one  or  two  others  who  resisted 
the  infection  had  suffered  from  typhus  fever  some  years  ago,  and 
they  may  therefore  be  presumed  to  hav^  become  immune. 
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regard  to  the  OUTBRBAK. 

The  Council  possesB  a  fever  hospital,  without  which  the  out- 
break could  not  have  been  so  quickly  controlled,  however  able 
and  energetic  the  Medical  Officer  of  Health.  The  hospital  is  a 
temporary  structure  of  corrugated  iron  with  accomino<&tion  for 
12  patients.  The  fact  that  it  was  near  the  workhouse  hospital 
was,  on  this  occasion,  an  advantage  ;  but,  on  this  account,  the 
hospital  would  not  be  suitable  for  the  treatment  of  smallpox, 
should  that  disease  arise  in  Hexham. 

Dr.  Jackson,  the  Medical  Officer  of  Health,  by  whose  prompt 
use  of  the  existing  hospital  the  typhus  outbre^  was  stayed, 
secured  also,  on  September  14th,  the  closure  of  all  the  schools  in 
Hexham.  It  is  estimated  that  the  number  of  children  in  Hexham 
attending  schools  of  all  denominations  was  about  1,000.  Dr. 
Jackson  at  the  same  time  arranged  that  two  or  three  concerts  and 
other  public  gatherings  pending  should  not  be  held. 

A  small  sub-committee  of  the  District  Council  met  every 
morning  in  the  early  days  of  the  outbreak,  and  the  Council  did 
all  in  their  power  to  second  the  efforts  of  Dr.  Jackson. 

I  had  an  interview  with  the  Council  on  September  18th,  for  the 
purpose  of  discussing  action  with  regard  to  the  outbreak. 

In  order  to  obtain  additional  isolation  accommodation  as 
speedily  as  possible,  the  Council  had  applied  to  the  Guardians  for 
the  temporary  use  of  their  workhouse  hospital,  failing  which,  tents 
were  to  be  procured.  A  workshop  and  a  disused  chapel,  shown 
me  as  possible  overflow  hospitieils,  did  not,  in  either  case,  appear  at 
all  suitable  for  the  purpose. 

The  Guardians,  with  the  sanction  of  the  Local  G<)vemment 
Board,  ho^yever,  acceded  to  the  request  of  the  District  Council, 
and  accommodation  for  some  sixteen  additional  patiexits  thus 
became  available. 

The  Guardians  stipulated  that  their  hospital  should  be  cut  off 
from  the  workhouse  grounds  for  the  time  being,  and  be  adminis- 
tered  by  the  Sanitary  Authority.  The  separation  was  effected  by 
a  fence  of  corrugated  iron  10  feet  high,  and  an  entrance  from  the 
grounds  of  the  neighbouring  fever  hospital  was  provided.  Con- 
valescents were  transferred  to  the  workhouse  hospital  as  fresh 
cases  of  typhus  were  admitted  to  the  fever  hospital.  < 

The  premises  in  the  town  where  cases  of  typhus  fever  occurred 
were  thoroughly  disinfected  and  cleansed,  and  much  worthless 
bedding  was  destroyed.  The  District  Council  has  not  provided  a 
steam  disinfector,  so  that  efficient  sterilizing  of  clothing,  Ac,  was 
not  possible.  At  my  suggestion  the  schools  were  disinfected 
before  re-opening  on  October  29th.  "  Contacts "  were  watched^ 
and,  as  far  as  is  kno^im,  only  in  one  case  (that  of  Mary  D.)  was  any 
concealment  of  sickness  attempted. 

The  N.S*  cottage  was  permanently  closed  as  being  unfit  for 
human  habitation,  and  the  owner  of  the  ''  Mystery  *'  was  to  be 
pressed  to  doeverirthang  to  render  dwellings  th^re  a»  wholeeome 


as  possible.  It  was  also  snggested  that  the  ffroand  floor  tenements  app.vno.is; 
in  the  **  Mystery,"  which  had  no  through  ventilation,  might,  on  Typhus  Ptrer 
that  accoant,  be  closed  as  unfit  for  human  habitation.  DiaS-tcrtof*" 

On  a  subsequent  visit  to  Hexham  (January  11th,  1901),  I  found  Dr.\taSbV. 
repairs  to  the  *'  Mystery  "  in  progress.  Floors  and  window  frames 
were  being  renewed,  and  ceilings  and  walls  partially  replastered. 
The  stripping  of  paper  from  the  walls  did  not,  however,  appear  to 
have  been  carried  out  in  a  thorough  manner,  and  the  Sanitary 
Inspector's  attention  was  directed  to  this  point. 

I  was  also  informed  that  the  landlord  was  submitting  plans  to 
the  District  Council  showing  how  through  ventilation  could  be 
provided  for  the  three  ground  floor  tenements  in  the  larger  block 
of  buildings.  A  reference  to  the  section  of  this  block  will  show 
that  any  measure  of  this  kind  is  unlikely  to  be  satisfactory,  from 
a  sanitary  point  of  view. 

The  "  Mystery  "  was  only  erected  some  24  years  ago,  and  it 
appears  that  the  Medical  Officer  of  Health  expressed  at  that  time 
his  disapproval  of  the  plans  submitted.  If  this  be  so,  a  heavy 
responsibility  must  rest  on  those  who  allowed  the  building  to 
proceed.  Dr.  Jackson  tells  me  his  chief  objections  were  that  the 
building  was  so  large  and  high.  He  wanted  it  to  be  two  storeys 
only,  and  much  more  broken  up,  so  that  better  circulation  of  air 
around,  and  less  crowding  of  families  inside,  might  be  secured. 
There  were  no  building  byelaws  in  force  at  Hexham  at  that  time. 

I  understand  the  cottage  occupied  by  the  Ns.,  and  the  two  others 
adjoining  it,  had  been  reported  to  the  Council  as  unfit  for  habita- 
tion in  July,  1899.  The  owner  made  an  appeal  to  the  Council, 
and  finally,  closure  of  the  two  end  houses  only  was  insisted  on. 
As  a  matter  of  fact,  however,  all  three  houses  were  closed  for  a 
time,  and  then  N.  obtained  the  permission  of  the  landlord  to 
occupy  one  of  the  houses  at  a  rental  of  Is.  6d.  per  week  until  he 
could  find  a  better  place. 

At  the  time  of  my  first  visit  to  Hexham  the  District  Council 
appeared  to  be  anxious  to  deal  without  delay  with  any  property 
in  the  town  which  was  known  to  be  insanitary.  A  report  by 
Dr.  Jackson,  dated  October  18th,  1900,  and  a  verbal  communication 
from  him  later,  would  seem  to  show  that  some  steps  in  this 
direction  have  now  been  taken.  It  is  to  be  hoped  that  this 
outbreak  of  typhus  fever  may  prove  a  "  blessing  in  disguise,"  and 
that  the  District  Council  may  not  put  aside  the  lesson  taught  by 
the  outbreak  now  that  the  immediate  danger  has  passed. 

In  conclusion,  I  have  to  thank  Dr.  Jackson,  the  Medical  Officer 
of  Health,  and  Mr.  Surtees,  the  Surveyor  and  Inspector  of 
Nuisances,  for  much  valuable  help  and  information — the  latter 
gentleman  was  also  good  enough  to  prepare  the  plan  and  section 
attached  to  this  report. 

Dr.  Hembrough,  the  County  Medical  Officer  of  Health,  was  so 
good  as  to  obtain  for  me,  at  considerable  personal  inconvenience, 
information  which  threw  more  light  on  the  nature  and  history  of 
the  illneases  of  Mrs.  W.  and  Mrs.  T  tnan  I  was  able  to  get  in 
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Hanloy  .. 

Longton 

B  u  rton-on-Trent 

Wolverhampton 

WalsaU  .. 

West  Bromwich 

Worcester . . 

Smethwick 

IMrmingham 

Aston  Manor 

(,'oventry 


I 


1^ 
da 


{ 


I-ieicoRter 
Grimsby 
Nottingham 
Deri)y     . . 


258^>96 
39.444 
47^14 
54,918 
34,327 
46,()47 
82.662 
71,789 
.".9,474 
42,908 
36,170 

47«,113 
t»,639 
52,724 


SOARLBT  FSVBft. 


Ist 

2nd 

Quarter. 

Quarter. 

i 

i 

1 

i 

1 

t 

^ 

Q 

Q 

Q 

2^  ;  84 


3,283 


102,695 
33,300 
34,909 
li:),873 
ir>9,->78 
37,781 
«J'.,32."»  ; 


61.265 
44.20.-, 
71,.343 
4>,742  I 
61.012  ! 
36,983  i 


ri3,0.V» 
46;M0 

2'>4.903 
34/>59 

100,970 


37.404 
84,248 
543<>3 
51.844 


117 
86 
19 

242 
70 
43 
67 


2 
6 

]i 

1 
1 


99 
79 
9 
174 
78 
.33 
33 


82, 
57  ' 
73 
8 
26 
13 


56 

101 

167 

33 

18 


29 
15 
14 
25 


3 
1 


4 
2 
5 
2 


1 

1  ' 


8 


287 

13 

57 
Ho 

73 

41 

41 

37 

63 

50 

42 
304  I  17 


5 
4 

2 
1 
3 

1  I 


30 
94 


1 
3 


84 

114 

145 

12 

15 


14 
27 
10 
17 


272 
29 
20 
72 
65 
25 
44 
44 
49 
21 
34 

490 
81 

144 


•  • 

174.624 

227 

51,934 

31 

213377 

413 

•  • 

94,146 

145 

15 

13 
5 


ia8 

16 
.386 
120 


1 
1 


97 


1 
1 

5 
2 
2 


30—1      36     - 


66  ,    6 

35;  - 

83     - 

8     - 

10 

24 


2 
3 

2 
1 
2 
2 

3  ' 

5 


Srd 
Quarter. 


4th 
Quarter. 


I 


8;n9 


70 
55 
104 
14 
15 


9 

8 

1.3 

5 


525 
.33 
7 
55 
53 
23 
60 
70 
24 
15 
19 


70 


96  - 
35  I  1 
9  - 
71  I  - 
90  2 
12  2 
71  - 
55  '  1 


99  1 

39  I  — 

107  3 

19  '  - 
39 


1 

604  I  24 
145  !  2 
217  i  4 


4.463  110 


11 
1 

1! 

6 


25 

46 

117 


12 
15 
14 
39 


887 

57 

18 

39 

126 

23 

101 

152 

48 

9 

27 

667 

151 

ia~i 


1 
1 


4 

191 

5 

228 

— 

26 

— — 

27 

— 

27 

263 

4 

.325 

10 

6 

155 

4 

179 

7 

1 

Total 
for  1900. 


I 


120   2  > 

69  '  — 
14  ,  —  I 
82   1| 
113  '  2 


I 

84  .  3  i 
63  i  - 
149  '  3 

44|  -i 
73  i  2  I 


67  1 

70  2 

237  6 

9  — 

40  - 


3 


14 


1 
3 

2 
2 


1  . 

28  ' 

«l 

I 
I 


13.830 


434  : 
36e 
51 
669 
349 
113 
207  : 
238  ! 


.331 
184 
412 
39 
99 
149 


276 

346 

713 

68 

88 


64 
66 
51 
86 


1,971 
132 
102 
231 
317 
112 
246 
303 
184 
96 
122 

2,065 
407 
640 


A 


844  29 

100  !  - 

i;W7  54 

599  ,  22 


361 


5 

ij 

12  ' 
11 

5 
2 

3i 


L3 
1 
6 

3 
2 


7 

5 

16 

2 


f. 

2 
S 


30 
1 

9 
16 

1 
4 
6 
S  i 

3! 
96 
10 

18 : 
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SCARLET  FEVER— COW ««fW»i. 


l8t  2nd 

Qoarter.    Quarter. 


(B 


.a 


3rd 
Quarter. 


.a 

*« 
cs 

n 


4th 
Quarter. 


eS 

Q 


Total 
for  1900. 


S 
I 

t 


•S 

&< 
H 

ki 


r! 


s 


Stockport 

Maccfeefleld 

Chester  .. 

Birkeohead 

Wallasey 

Bootle    .. 

Liverpool 

St.  Helena  <  Lanes.) 

Southport 

Wigan    .. 

Warrington 

BoItoD    . . 

Bury  (Lanes.) . . 

Salford   .. 

Manchester 

Ashton-under-Ly  ne 

Oldham . . 

Rochdale 

Aecrington 

Burnley . . 

Blackburn 

Darwen  . . 

I'reston  .. 

Barrow-in-Furness 


Keiffhley 

Huddersfleld 

Halifax  .. 

Bradford 

Leeds 

Wakefield 

Bamsley 

Sheffield.. 

Botberham 

York 

Hull 

Scarborough 

Middlesbrough 


Darlington 
Stoekton-on-Tees 
West  Hartlepool 
Sunderland 
Jarrow  .. 
South  Shields . . 
Gateshead 
Kewcastle-on-Tyne 
Tynemouth 
Garlisle 


Newport  (Mod.) 


•S  r  Newpoi 
%\\  CardTfr 
^  \    Rhondda 
^i|  Merthyr Tydfil 


Swansea. 


70,263 
30,000 
37.105 
99367 
33,229 
49^17 

629.443 
71.288 
41,406 
55,013 
.')2.743 

115.002 
57.212 

198J39 

505,368 
40,463 

131,463 
71,401 
.'W,603 
87,016 

120.064 
34.192 

1(^7,673 
51.712 


30310 
95.420 
80,832 

21fl,.T61 

307305 
33.146 
35,427 

324,243 
42.061 
67,004 

200,044 
3.V76 
7r.,5.S2 


38.060 
49.705 
42,710 
131,016 
33,676 

78391 
ft'>,692 
1863(H) 
46,588 
39,176 


82 

28 

25 

32 

34 

86 

451 

74 

46 

47 

41 

243 

156 

191 

600 

40 

336 

38 

68 

434 

274 

65 

179 

186 


112 

87 
94 

419 

336 
61 
87 

510 
72 
40 

192 
22 


T6tals,  94  Districts 


38  ,  1 
6  - 

17  I  - 


3 

38 

3 

1 

2 

2 

5 

1 

19 
28 

17 
1 

^  I 

Hi 


12 

•> 

10 

33 

5 

r» 

6 
19 
3 
1 
0 
1 
7 


39 

37 

47 

419 

124 

75 

114 

22 

152 

107 


1 
1 
6 
21 
0 
3 
4 
1 
4 
3 


321  '  24 
523  24  ; 

37  1  I 
277  19  , 

19   1 

61-1 
196  8  ! 
344  ■   29 

40  1  ' 
119  i  8 

116  I  2  ; 


I 


60 

90 

02 

311 


4 

6 

4 

22 


33H  '  19 
r>7   5  I 

83 1  2 ; 
405»  17 ; 


6G 

404 

28 

a". 


3 


:> 


77 
6 

14 

43 

21 

46 
400 
134 

59 
167 

24 
117 

77 

406  i 
650  ' 

28  i 
203  I 

19 

54  I 
187  I 
424 

89  1 

81 
106 


57 

68 

80 

292 

391 

72 

82 

.391 

166 

97 

260 

23 

45 


1 

1 

3 

16 

5 

li 
l\ 

2 

21  I 
23 

12  ' 

}! 

7  • 
19 
1  ■' 

s ; 
•i 


a 
2 
5 

11 
5 
3 

13 
3 
1 

11 

1 


105 

9 

15 

87 

28 

92 

704 

244 

53 

162 

28 

132 

94 

398 

815 

9 

242 

36 

,35 

2(4 

428 

127 

112 

99 


120 
44 


1 
1 
1 

6 

35 

9 


2 
6 
1 

30 


2 
17 

20 
f) 


5 
1 


480  '  14 

296  I  13 

114  '  2 

337  1  13 

72  '  1 

62  !  — 


-  !   19  - 


17 

8 
1 
5 
4 
2 


771  I  13 


3 
3 


18.619  676 


77  8 

03  I  4 

83  1  ' 

323  I  13  , 

(81  ,  17  ' 


252 

49 

71 

201 

120 

270 

1,974 

676 

2.33 

480 

115 

644 

434 

1319 

2388 

114 

i,o:.8 

112 
218 
1.021 
1,470 
271 
491 
607 


204 
.328 

l..'^45 

1,741 
316 
296 

1,790 
721 
317 

1,193 
145 
2fc6 


132 
141 
140 

2M 

507 
181 
599 
236 
98 


a 

4 
39 

4 
20 

8 
16 
11 


4 
11 
34 

3 

7 


2,016 


5 
1 
1 
3 

3 

17 

110 

26 

4 
21 

6 
18 

7 

99 

105 

1 
55 

3 

6 
56 

I  83 

I  11 
I  34 
20 


29 
17 
17 
73 
62 
20 
11 
63 
22 

4 
39 

2 
13  , 


APP.  A.  Na 

Compilation  of 
Returns  of 
Notified  Infec> 
tious  Diseases, 
and  registered 
Deaths  (here- 
from. 


89^2 


M2 


i 


APP.  A,  Ho.  14. 


Notified  iDteo- 
ttOusDlwwM, 

kDd  rsciatarad 
De&ths  theco- 


'  Popala- 
(1B91), 


II 


I    lljm  S3X    3^21  :S30    ajBH  ;39ft    i 


103.696 
S3.3(M 

11MT3 

ST.TBl 
66,335 


132  '  14  1    14S     l!> 


sail 


ei,9ss 

71J13 


t>3.056 

304^3 
34.66a 
l»,9J0 


lis: 


WolvarluHjiptoi) 
Wftlsall  .. 
WoBt  Bromwirh 


IIT     32  I    1!» 


171.'I34 
51,fl3l 
3li877 


Popula- 
(1881). 


Stookport     .. 

HacclMfleld.. 
ChMter 

BlTksDh«ad  , . 


Liverpool 
St.  Helens  (Lu 
Routhpon 

Warrington  ., 
Bolton.. 
Burr  (L$ac) 
RaUord 

Muichaater  . . 
Aabton-nnder-LyDi 


Butow-Id-  Futn  ew 


Eeieliley 
Hnddentiel 

Bradford 

LMdi  .. 

W»k«fleld 

Banule; 

8b«IBeld 

BetlMrtuDi 

York    .. 


QuartDt.      Quarler.       Quarter. 


>    i 
I    I 


i  New(!«tlii-on-Tytie 


1I6JIIK 
67.2ia 
198.138 


80.81(1 
BBJB3 

33.146 
35.4?7  I 
324.343 

Vim 

2UIIJH4  . 
33.776  I 
75.532 


42.710 
1B1J)16  I 

sa.e7S  I 
78jei 

86,ffi)2 
188.300  I 
M,5BB 
39.176 


Total         NoUfled  tafM 
fcirlMK'.  I   tloQs  iHnaaM. 


I    I'll 


Newport  <S 
OariUt 


S8.1S1    'in    s&l  ■Jtn  \ 


Total*. WDtelrlcU  1 13^44JBT  7.874  ,lJS3Ijej37  \smi  7.344  L 


An.  A,  No.il     I 

OompUatloQ  at    I 
BMoniiot 
Notlflcd  lafK-    : 
tloiu  IMaeaua, 
sad  registered 
De^Uu  tbere- 


Crban  Distriuti 


(^dnilnl((nitliw  Cpuilfv.) 


^It 


Croydon    ..        .. 

■    irajm 

..     mm 

Willeirfen  .. 

Layton      ..       .. 

IDll^U 

- 

l.(B7 

,. 

1.0« 

3M 

1 

IS 

1 

„ 

, 

_' 

11 

11 

81  - 

'S 

z 

i 

IT 

0 

1 

ao 

e«    M  I  B7!>  m 


Plymouth Bi^  . 

DsvoDport  btffa  ; 

BftCh  I  613M  I  ' 

BiiBtol      3S8.SM  I  ' 

Oloucoter 3»,4U  \ 

Ghplteaham       ..  47,514  ; 

Hftnley      5ifiW 

LongtOD i  MJJ7  I 

Bnrfon-on-Tront         . .  i  4flj»n 

Wolverh&mptOD  . .  82^:1 

Walwll      7l.78l» 

We«t  Bromwli-h  W,471 

Worcwtor -fi^  I  ■ 

Smethwick         ..  38,170 

BIrmiDghnm      ..       ..  478.113 

Aston  Haoor  ...  esjm 

Coventry  i Si.TH 

L«lceMer lT4jl:il 

fJrimsby I  BIJIM  ,  ■ 

KottlailiatD        ..        .,  '  2Vign  ' 

°""    I  "'" 


17  I   -  ;         17         3 


48     -  ,    133 


37  1  —        37     10 


. 

_   

_ 

1 

' 

" 

Fbtbb"- 

™(l»«d. 

i 

4th  Onu 

m. 

TotaJsforltOO. 

KotUcMloiu. 

,    UrhftD  Dtotrlcta. 

1 

ill 

1 

J 

■ 

1 

II 

ll 

1 

.  > 

MSlXi 

BOT  IBS      1 

im  so 

l.«l!3JE 

7 

4316    78|43B6 

■  'ssr'" 

1 

"■- 

1i!  = 

1 

1 

3S      T 

_ 

i  i'  S 

s 

OroydoD. 
Dover. 

"III- 

1 

w'  -.      13 

U     1 

78-78 

11 

! - 

m  i 

fl  = 

"1 

_B 

387     33 

l,m  1  61  1  U41 

^    toSSmoutb.      1 

III      4 

119 

- 

%•- 

8  j  a 

- 

ID 

10 

" 

- 

38 

3 

31 

3 

tteadluc. 

IB    — 

el  * 

11 

n 

1 

76 

76 

15 

WlllosdoE. 

14 

— 

u 

a 

31 

38 

3 

108 

loe 

Tattesham. 

U    - 

ill 

24 

24 

4 

Oilord. 

"s 

11 

z 

ll 

1 

S 

68 

71 

U 

Nor^mptoii. 

14     - 

*i' 

" 

U 

U 

84 

~ 

34 

' 

as '  s 

_ 

27 

3 

sa 

114 

3 

117 

'S 

IjyWn. 

3a 

1 

H 

3 

86 

1        87 

7 

- 

TO    - 

»l"i 

103 

104 

18 

- 

304 

33 

36« 
23 

3 

West  Ham. 
Colcbeater. 

- 

tIit 

,!,. 

» 

- 

G8 

• 

- 

183 

1 

164 

U 

Norwich. 

:- 

Sj 

^il 

s 

1 

^ 

iJ 

1 

3 

S 

33 

1 

gr... 
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"i" 

~ 

s 

- 

e 

3 

~ 

W      I 

! 

17 

Bolb.""" 

.'_ 

88,    I 

'Ji 

- 

73 

1 

73 

f 

- 

i!i 

396 

1 

BrlFtoL 
Olonwater. 

i\  - 

13 

12 

a   -     20 

1      — 

17      1 

le    B  - 

»;iol      7B 

H 

Banley. 

1      _ 

II       g 

19      5  1  ~ 

14 

Lonpon. 

i  1  _! 

5 

»      3        36 

Bunon-OD-Treni. 

ei   - 

61     17     — 

211      3      313 

Wolverhamploi . 

ST|=^ 

iiii= 

131    2     - 

78     -        78 

14 

WoboU. 

38'    8     - 

113      1  ,     114 

33 

W«Bt  Bromwicl . 

11       1  '      13 

Worc*ilCT. 

"is    - 

X     1'- 

66     -        Sb'i 

Smetbwlek. 

IBll- 

151    Sj- 

3»     - 

873      1  1    873  .17 

A»tDD  ^llDOr. 

»     - 

ao     1 

61      7     — 

143      3  1    14S     88 

- 

7'    ! 

11    J    - 

30'    3 

32      *!- 

.,;.;    » 

Coventry. 

! 

' 

..!.  - 

« 

40  '     b'  — 

134     -       U4t!8 

LelcOKtei. 

— 

u'~i 

s,iz 

:JS 

S 

SO      3     — 
SO     42     — 

ffi!  i!S!!S 

sa... 

"I" 

M      I     - 

N      1 

1     ! 

131      3      IM  1  20 

Derby. 

NoUBed  Infe 
UotuDlMut 

Dwtluthua 


■athitbne- 


Urbao  Dlatricth 


Popula- 
(ISBl). 


UvBrpool  .. 
St.  Heleas  (Lane 
Southport . . 

WtKAD 


Ashton-under-Lyne 

Oldham      ,. 
Bocbdale  .. 

AccriDgtoTi 
Burnley     . . 


Ksialiley    .. 
HudderuDeld 
Hnllloi 
Bradtord   ,. 
Leeds 
Wakodald  . . 

ShefflB^    '.'. 

York 
Hull 

t^arbaroiurb 
Uiddlesbrgugh 


DkillOEton 

etook  too-on-Tem 
Wsat  EarUepool 


South  Shields 


[    Newport  (Mon.) 

BhoQdda   .. 
\    MerthyrTydm  . 


40^17 

«2B,ta 

iijsa 

U,«M 

R3,713 
116.0IIL' 


msns 

34.1S2 

107  jm 

51.712 


33.1  W 
3S,437 
334.343 

43.oai  ■ 

B7.0ni  I 


I  If 


" 

- 

J 

-       10  1 

1 

n 

~ 

— 

1 

J 

7 

Z 

T 

80 

_ 

4 

36 

- 

IB 

- 

11 

3 

,! 

1 

u 

- 

IS 

! 

ToW»,»4Dj«trtrtii..  |l33445S7  i    10  |M17  '    M  ] 3,379      «S  j    18  .a.TS^j  BT  '2fiS  I    I 


XoUBcKtloai. 


1=1  gl= 


,-l 


NotlBed  iDfi 
BDd  register 


Urb&D  DlBtricU. 


I    I 


i! 


M) 

i 

' 

,? 

- 

,? 

- 

s 

3 

z 

! 

IB 

» 

W. 

G.I41 

'n 

n  I  Ifl  I  Boollo. 

83L>  131  I  LIvHTpool. 

I:j4  .  x:;  ,  Rt.HeltmMLanc*.), 

M  ,  S  !  Boulbport, 

5»  I  IS     WarHngtOD. 

■MS  4.1  I  BolCoD. 

SI  R  ,  Bury  (LauM.). 

3U  r  68     Balford. 

437  75     Manctieatar. 

M  14     A«h(OD  -  QDdar  - 

TS  '  17  ,  Ol^m. 

:»  3  I  Bochdale. 

as  I  16     Boraley. 

lae  I  90  '  Blackburn. 

M  i  '  Darwea. 

174  '  48  I  Prwton. 


KolBhley. 

HuddSTBfleld 
I  Halitai. 

Brad  lord. 
I  Leeds. 
,  WakaOsld. 


»i^ 


-  I      Bl  I       7     -  17H  '    6  I      181 

1        10  8     —  3m      I  ■      Zlll 

■  -        31  '        4^1  W  ,  -          84 

I    6/»l     U    8,174  1,0»  :  SS  [17.108  471    ITAT 


NewDort  (Uon.). 

^ondds. 
•iorthyr  Tydfll. 


a.«6GiTaUla.94I>inrietd. 


lASLB  shoiriiig,  Week  bf  Week,  during  the  Year  1900,  for  <m1i  of  Uw  SuitasT  AUUB  wftbik 
NoTipiBD  Cases  of  uid  Bbqisterbd  Deaths  from  the  follawiug  DiaEA8EB,  tog«tiieTvi(k 

[The  CaMsarocopied  from  the  Weekly  RetimiiaCKatlflAbleDlaewMriK'sUud  by  the  Board  (ram  the  UatropoUW 


1  JaD-B.  ,  JailU.    JHn.as.  I  Jan. IT.  '  Feb.!.  !  reb.U  <  FahlT. 


IlliljJllil 


Loodmi       I  CJ33,118 

(AdmlRMratlve  County. i 

KeDsiastoii 166.^ 

FalhAm           njm 

s    Huumsrsinitb                . .  VliSS    i 

I    PaddlDgtOD ,  n7,BU 

Q    Ohdsek efl;£l    ' 

fc'    8tOMrsa,HuioveiSn.*..  '      THJW    I 

Weslmlxuler            --        ..  '       KJBB 

BtJamea.  Weitmlnater   ,.  'H<3«i    I 

rSt.  Uuylebone        ..        ..  '     143.404    . 

-^    HuQiHtead 68.416 

eJetPAOciM 2M3TB    ' 

S  j  IsUnitan        Slfl.lU    i 

is    StUAiT.BlakoNewlnKlOD  ^n.KM) 

( Hukney        ISt.flOS 


J  . 


II 


,  [  at.  ( 


IM 


BloomebiuT. 


£    OlerkeDwell  . 


{.London,  Oltyoli 


BethusI  Oreen 
Wbttecbapell 
SLOeorge-in-the-Eiist     . 

Mils  End  Old  Tovn 

8t  Savionr,  Soathwark  . 
Bt  OeoTRo,  SontbwATk    . 

NewlaEtOn 

Bt  OlAve,  Sauthwark 

BermoDdMy 

Rotberblthe 

Ltunbath         


1W.74B    '- 

zixn 

S0.T1S 

llli.804 


Uitas 


WMidivortfa  .. 


1HI,568    I    - 
40348    I    - 


:|:i: 


'laeladtng  St,  Peter'*,  Wer 


n  (popnlMJoit,  31\  ud  ronHval't  Isn  ipQvuUl 
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Weekly  Statement,  Ist  Quarter,  \W(S—coHtintud. 


Fob.  24.        SCar.3.       Mar.  10.       Mar.  17.       Mar.  24.       Mar.  31. 


5 


ri 

5    •       ^ 


Totals  for 

iHt 

Quarter, 
IIHK). 


Sanitary  Areas. 


o 


2 


—        1 


1    I    - 


3        -      - 


-      -        -  !    29    •      1 


3    I    — 


1        - 


2     - :  - 


;~  -        13  - 


•J  

2        - 


-      -  !     1   '   - 

-        -        2        - 


1        - 


1    .    - 


-I      1    ■      I       -        ~       - 


■     _     '     __  o 


1      - 


London. 
{Adminintrative  County  ^ 

Kensington. 

Fulham. 

Hammenmith. 
i    Faddington. 

Chelsea. 

St.  George,  Hanover  Sjj.* 

Westminster. 

St.  JamoB,  WestminHtiT. 

St  Marylebone. 

Hampstead. 
!    St.  Fancras. 

Islington. 

StMary  3toko  New  i  nti  ton 

Hackney. 

St.  Gilert  and  St.  (Icorire, 

Bloomsbury. 
St.  Martin-in>the-rii  UN. 

8tnvnd.t 

Holborn.^ 

Clerkonwell. 

St.  Luke,  Middlchox . 

London,  City  of.3 

Shoreditch. 

Bethnal  Oreen. 

WhitechapeLD 

St^  Oeorge-in-thc-KuHt. 

Limehouse. 

Mile  End  Old  Town. 

Poplar. 

St.  Saviour,  Southwurk. 

St  George,  South wnrk. 

Newington. 

St  Olave,  South  Wit  rk. 

Bermondhey. 

Botherhithe. 

Lambeth. 

Batterseo. 

WandHwortI). 

Camber  well. 

Greenwich. 

Lewisham. 

Woolwich. 

Flomstaad. 

ijoe. 

Port  of  London. 


I  iBcladiag  Inner  TempJe  (population,  P6), 


I  Inclndinp  To^ct  ot  lion^oi^  V.VOV^o^aX\»ti,^K»kY 


WeeklT  SteMnMit,  iai  Quute.  1900. 

April  T.I  April  It. 

April 31.  Aprils. 

IU7  6.     Mar  li 

>b7l». 

ii,i!i 

i:ii;i 

lili:| 

Ill 

fAdmtntilrnlit'e  O/Hat 
rKeaglngton    .. 
Fulham 
i    Bammomnlth 
i  J  Paddia^non   .. 
ajOhebea 
(  I  Sl  Oeorge.  Hanovsr  i 


iHajoa 
ngss 

0T£» 
117346 


a.  Wmdnliuter  . 


'Bt.  Marylebone 

HampsMad 

HtPBDcraa 

iBUaitoD         

SI  Mary.  Stoks  Nsvlngtori 
.Hackoey       


Bioonubar 


i4,eie 

8^217 

S4.im 


St.  Oeorgv. 
.ID-Cba-Pleldi.. 

atraDdt  

Bolborn:       

OlerkeDwell 

Bt.  Luks,  HlddleMi  12,140 

,  London,  City  oH     . .        . .  37,583 

rShoredltcb 124,009 

BvthTulGrsoD  129J32 

Whltochapell  74,420 

I  St.  Qsorse-ln-the-Rut    . .  46,7eS 

Llmehcu» ,         G7.378 

Hll«  End  Old  Town         . .  107^3 

(.Poplar j        1*8,748 


143,404        —     ~~ 

88,416 
234,179 
Ue,143 

30,«S6 
198.608 

39,782 


-   -1-]  -  ~  --\  --'  -       -I- 


St.  Bavlaur.  Sout 


irark   . 


St.  Olave,  floulhwark 


B«rmondBey  .. 
Botherbilhs  .. 
lambsth 


Wandiwortb . . 
Oambenrell  .. 

Green  wloh 
Levlabam 


Lee       .. 
Port  of  LoDdon 


S4JS3 

39,2» 
37E,303    I 
I60.E68 


33S„<U4 

ieMi3  '  - 

93,847  I  ■ 

40,818  I  - 

53.430  .  - 

aeaos  I  - 


■  InolDdlnsSt.Pelsr'i,  WestmlnMar  (poputatloa.IiG). 
;  Inclndlna  Oray*  Idd  (popnution.  »C  Uno  ■  '   ' 
SiapU  IDD  (papulaMoa,  tl 


IpopalMOB, 
(p^ndaUoB 
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Mayas. 


June  2. 


i  '  *     I 

1 1 1 !  I 


June  9.        June  16.  '    June  23.  |    June  30. 

I 

'J        P     I   o 


of 

J3 


O    i    Q 


Totals 

for  2nd 

Quarter, 

1900. 


Sanitary  Area<t. 


I  I 

4  ;  —  I    2  ,  - 

i         I 


1 
1 


-    .     9       - 


2  '    -         8  ,    - 


I     i 

O    I    Q 

^9  '     2      London. 


-        4       -         1       -    I  _       _ 


I  i     {Administrative  County.) 

4  '    —        6  !    —  ':  Kensington. 

3  I    —        3       —  I  Folham. 

-       —       —       —  I  Hammersmith. 

5       —  j  Paddington, 

1       —  ;  Chelsea. 

1       —  ;  St.  George,  Hanover  S<i,* 

—  .  Westminster. 

—  I  St  James,  Westminster. 

I 

5        2    '  St.  Marylebone. 

—  ,  Hampstead. 
St  Pancras. 
Islington. 

St  Mary,  Stoke  Newlngton. 
Hackney. 


4       - 


2       - 


St  Giles  and  St.  George, 

Bloomsbury. 
St  Marti n-in-the-Fields. 


I       - 

1 


3        - 


3   '    - 


Strand.! 

Holbom4 

Olerkenwell. 

St  Luke,  Middlesex. 

London,  Oity  of.) 

Shoreditch. 
Bethnal  Green. 
WhitechapeLI 
St  George-in-the-East. 
Limehouse. 
1   ;    -      Mile  End  Old  Town. 

-  -    !  Poplar. 

-  i    —    I  St  Saviour,  Southwark. 

—  St  George,  Southwark. 

-  i    —      Newington. 

—  St  Clave,  Southwark. 

-  —      Bermondsey. 

—  Itotherhithe. 

—  Lambeth. 

—  Battersea. 

—  Wandsworth. 
1       —  Oamberwell. 

—  Greenwich. 

—  I  Lewisham. 

-  —      Woolwich. 

-  '    —    !  Flumstead. 
Lee. 


I  I III i I I I  ^ 


1  ;  - 


Port  of  London. 


9  iDPlading  Inner  Temple  (population,  96). 


I  Including  Tower  of  London  (population,  868). 


Weekly  Rlatemenl.  3rd  Qosrter.  ISM. 
lllSl).     1  July  7.  I  July  H  i  July  21.   JnlyJS.    Ang.i    Ang.lL  Ang.U 


I      I   I  I 


91399  I 
«^39  I 
117,816 


'St  Harylabc 


II 


J  St.  Panona 

^IiUapon         

St.  Mary,  Stoke  NewlnEUn 


TtUM 

112,404 
68,418 


Hacknsy        

i«i,no»     — 

- 

- 

- 

1 

_ 

- 

- 

-  - 

- 

- 

fltt»IMlt            

2^,„    -   ~     -   -   -'..  ■_U-;-l--;-;-' 

1 

Holborn:       

99^10    '„       ..-        .      _      _      ^i-'-.      -      -.-'-1- 

^ 

SLLnka^Mlddleeei 
London. Olty  oil    ..        .. 

v.m     -    -    -    -    -    -    -|-    -    -    -i-i--_ 

j-fiboredltcli 

124.1109        -       ■-,-      -        ■       ^■-l-,-|~l--|-'- 

J    Bethnal  Qreen 
1     Whlteelupell 

129Jffl      -     -     ~     -'1     -     -,-■-     -;-!--,- 

74,420         !_.-_--      -■_--j--l~- 

a-   St.  Ueorgo-in-tbe-HaBt     .. 

15,785       -      -      -      -      -       -.,-;-'-]-,-.-:--.-■ 

Mile  BDd  Old  Town 

io7,nea  '-    -    -    -    -    -    -i-    -,-[-i--    -■ 

Poplar 

lflO.748    '-      -       -      -      -■-      -.-      -l-i-l-l-      - 

Bt  aavloor.  Southimrk  .. 

■    27,177       -    ;-       -      ^      _      ..      -      '.-:  -      -1   _  1-1   -  1  - 

Bt.  (.iL-OTga.  doiithwiuk     . . 

50,712       _  ■  -      -      - 

- 1  -  - 1  - 1  - 

Kcuriogton 

Ufi^         1      _      -  ■  _ 

_  1  _  1  — 

12,72S       _      -      _  1  _  1  _   ,  -  1  _ 

64,(163    .    _      _      _   1  _  1  _  1  _  1  _ 

BotherhlUie M.256    |  -     -     - 

_ 

— 

— 

—  1  — 

Lftmbeth       ■      Zlbjm   ;  -  !  -^  i  - 

h 

BatteiwB       

1B0.M8    1  —  1  —  1  — 

_ 

_ 

_ 

— 

— 

_  _  _  _  1— 

1     WMdilronb 

15«,M2    i  -  1  -  1     1 

Oteenwiah 

lto,iis  ;  -    -  1  -  ,  -  ,  -  ,  -  1  - 

— 

— 

— 

—  ,  -- 

82,647    1  -     -  1   -      - 

Woolwioh       

40,848    '  -  1  _     - 

_ 

—  1  - 

- 

- 

— 

— 

-  !  — 

— 

—  ■ 

Plnmitead 

63.4Se    1  -   .  -      - 

iM           

3841)3    [  -  '  -      - 

_ 

_     _ 

_ 

_ 

_ 

—    — 

— 

iPorlolLoDdon       ..       .. 

-            -  1 

- 

~\~ 

- 

- 

„ 

-    - 

- 

1 

:  ssiss^^™^?is  ^pS^r  ^!^J;^.^  ,^.ir.:^^ 

sx^k^-^jJssESs^r 

raw 

niK 
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Weekly  Statemeot,  Srd  Quarter,  liOO—eorUinued. 


Totals  for 

Srd 
Quarter, 

1900. 


-  1 

-  I 


-        2       - 


1       _       _       _ 


Sanitary  Arenn. 


3  - 


1 

— 

— 

MM! 

— 

1 

— 

—  • 

— 

— 

— 

— 

— 

— 

1 

t 

1    . 

— 

—  : 

— 

■ 

^^^ 

— 

— 

— 

1 

1 

— 

-  4  — 

-  !     1       - 


London. 
iAdminUtraUue  County.) 

Kensington. 

Fulham. 

Hammersmith. 

Paddington. 

Chelsea. 

St.  George,  Hanover  Sq.  • 

AVeKtminstor. 

St.  James,  Westminster 

St.  Marylobone. 

Hampstead. 

St.  Pancras. 
I  Islington. 

I  StMary,  Stoke  Nowington. 
■  Haokney. 

i  St.  Giles  and  St.  George 
'      Bloomsbory. 
St.  Martin-in-the-Fields. 

Strand.! 

Holborn.  J 

Clerkenwell. 

St.  Luke,  Middlesex. 

London,  City  of. } 

Shoreditch. 

Bethnal  Green. 

Whiteohapel.  0 

St.  George-in -the- Bast. 

Limehouse. 

Mile  End  Old  Town. 

Poplar. 

St.  Saviour,  Southwark. 

St.  George,  Southwark. 

Kewington. 

St.  Clave,  Southwark. 

Bermondsoy. 

Botherhithe. 

Lambeth. 

Battersea. 

Wandsworth. 

Camberwcll. 

Greenwioh. 

Lewisham. 

Woolwich. 

Plumstead. 

Lee. 

Port  of  London. 


nduding  Inner  Temple  (population,  96). 


I  Including  Tower  of  I<ondon  (poprlation,  8BR>. 


axnltflfy  Areaa. 

(18»1).     '■  Ot^*-"-      Oct.  13.     Oi^SO.  i  Oo4,S7. 

Qtuvner 
Not.  3. 

1«00. 
Not.  10. 

soT.n. 

La 

i 

a 

1 

Q 

■A 

E«i*liWtoD 

Folham         

Hammennnith        ..       .. 
Faddlnfton 

»l.  Ooorie,  Hanover  Sq.* 

stJ«m«9.WeMininrtw    .. 

WlWWn         

8t.Hai7,StokeHewln2MD 

HaoknPT        

rSt.  OtlBB  aad  St.  Oeorsc, 
St  Martin-in-flio-FIol*. 

Slrandt          

Holboral       

Otarkenwell 

St.Liike,Mlddl«Aex 
Londo[i.0it7or(    -       .. 

Shoredltch 

BethnalOMBn        ..       .. 
WhlWehttpell         ..       .. 
St.(feorce-tn-t)K'-I!!Mt    .. 

Mile  BdcI  Old  Town 
Poplar           

SUSttylour.aouthwarlt  .. 
St.  Ooorge.  Santhwork    .. 

Bt.  01»Te,  Bonthwark 

BoUwThUhe 

Battersea       

Oamberwell 

OreoDvlab 

Le<rt»li»ni 

Woolwlrh 

PlmuMead 

Lm       

Port  of  London      ..       .. 

uejo6 
suaa 

97J3B 
11T3M 

96,'2KI 

njm 
Ksm 

21«.-. 
H3^ 
B8.418 

S\9MS 
!»,9SB 

mm 

;i9,783 
K,217 

Mfia 

M^lB 
4B,*MI 

S7£SJ 
124JI0(1 
I29,IS2 

74,420 
4S,7»5 
673T6 

iin«3 

188,748 
27.177 
5»,713 

iiBaM 

12.723 
8W*3 
MAW 
275^(3 
150,SS8 
166^42 
236.H4 

ie6,4is 

92,647 

40W 
B3,4ia 
M,10S 

1 

- 
- 

: 

J 

Z'  I 

1 
1 

1 

- 
- 

- 

- 
I 

: 

i 

- 

I 

I 
- 

I 

1 

I 

- 

1 

i 

:l 
- 

•I>M:ladlDBBt.Ftiteryw 

CM 

s 

Ss 

li 

«).         t 

a 

(Vi 

a 

dial 

Kir 

3i° 

Sffi 

* 

tlos, 

liOB, 

& 

ailALl-POX-offlrilBmd. 

forTaar, 

-'■ 

DW.B, 

OdCU. 

Deo-ai  1  Doc,89. 

SuDiUti  J  AruM 

n-.M. 

1 

1 

1 

III 

1 

1 

1 

Ijl'l 

Ill 

III 

; 

^ 

\ 

1 
1 

: 

I 

; 

: 

- 

1 
3 

1 

8S 

. 

ft 
3 
6 

2 

£ 

1 
3 

16 

I 

4 
S 

3 

S 

-1 

1 

I 

1 

London, 
(.^ifnitniirrnriiv  CoHnrv.l 

Ki^DHlnEtoii. 
Fulhara. 

PaddiiiEtaii. 

Chelsea. 

Bt.  Oeoive.  Had  over  Sq.* 

BtMi^toboce. 

iBllneton. 

Stilnry.  Stoks  NewiiigWn. 

Hnckney. 

Si.Martin-t^the-Fleldg. 

nolbom.: 
ClerkenwBlL 
SLLukcMlddloMX. 
London.  City  ot) 

Bethnal  Qr^en. 

St.  George-ln-the-Eairt. 

Ullo  End  Old  TowD. 
Poplar. 

St  Saviour.  Sonthwirk. 

Bt  Qeona.  SouUivark. 

Newington. 

at  OlaTB,  South  wurk, 

Rotberbillia. 
Lambslh. 
Battefsen. 
Wondeworth. 

Qroanwloh. 

Woolwich. 

Port  of  London. 

I  lododiDf  iDoer  Toinple  (popQialloo.  W). 


I  Inolnding  Tower  of  Loudon  (jicpu 


SOABLBT  FSTIB 


Jul.  B.     Jan.  13. 


Jan.  an.    J»o.3T. 


1:1 1 


'  llammorBmlth 
'■}  PaddlDRlon  ■■ 
I  Chelsoni . . 


ISl-Jii 


[108.  WostmlnateT  ■ 


I  St.  Uarylebone 

-^    Hampsleikd 

5 ,' St.  I'ttn.TM 

a  I  iHllDEton         

3-     SLUary.StokoNewlnKlDa 

Inatkasr       


31.  Luke,  Hiddlewi 
I  London.  Oltyot)  .. 
("Rhoredftch    .. 


■C     Whllwhapell 

» ■  St.  Oeorge-ln-the-Bait    . 

'^.  ILlmohoOM 

"    Mile  End  Old  Towd 
IpoplAr 

St.  Saviour,  Soulhwark  . 

St.  OeoTgs.  Southwarh    . 

Newia^ton    -. 

Bt.  Olave 

BemondKy  . 

Batberhlthe  . 


BatleTaea 

Wimcliiwortli . . 
Cntnberiroll  -. 


Pluinatead 


3i995 
143.104 

68.416 
33i.<r7S 
31S.143 


14.618 

MJH3 

tsaii 

43,440 

37.BeS 
134J»» 
I38J33 

74,430 
it,TB6 

ejsn 

107.BeS 
U6,7tt 


Gfl.Tia 

115,804 
1Z,7JS 

ages 

38JBB 

i5e.»i3 

23tiMi 

ias.4t3 

B'J,ft47 
40,»4a 


*  In.'ludlDg  8L  Fetar'i.  WMtmiDater  (papulation.  SL. ,.  ,  __ 

:  Ineludlnf  Gmy'i  Inn  (pqpalatlon.aSS), Llncoln'a  Ino  (popuUtli.. 

Staple  lanCpoptilatlOD,  SI),  and  Fumlvol'a  Inn  (popul.ation,  1311. 


t  Including  Mlddla  Templa  (poptUadoD.  n 
ilatlan,  37),  ClukiterhooM  (popnlatkiAi  IMk 


Wnklr  BlalemeDt,  Irt  Quarter.  \m-<'o« 

H.iM3. 

ToUiIoc 

PefeBt 

Mat.  IT. 

Mar.  21. 

Jjl 

Mai.  SI. 

Qn&rler, 
1900. 

Vi 

Banltary  jiroiu. 

1 

1 

i 

1 

1 

1 

US 

4 

303 

9 

m 

» 

3H 

6 

se 

S 

m 

7 

tm 

ftl     London. 

5 

19 

4 

m 

Ken«in«toa. 

13 

- 

1 

- 

- 

- 

- 

- 

134 

fid 

Fulham. 

t 

4 

I 

_ 

_ 

_ 

I 

1 

I 

B 

1 

48 

St.  QeorgB.  Bnoover  Bq.* 

— 

— 

_ 

— 

— 

— 

_ 

!S 

- 

- 

- 

- 

- 

- 

- 

- 

- 

a 

- 

St.  Jamw,  WentmlnHlCT. 

_ 

S 

_ 

1 

_ 

_ 

_ 

6fl 

1 

Ba 

Hamprtoad. 

E 

1 

1 

81 

St.  Pbuciw. 

_ 

U 

1 

le 

1 

_ 

14 

_ 

a 

_ 

284 

IslingUin. 

— 

I 

— 

4 

— 

— 

— 

3 

1 

SI 

- 

• 

1 

U 

- 

I 

11 

I 

11 

1 

IM 

Hackney. 

1 

: 

2 

: 

: 

: 

: 

: 

~_ 

: 

0 
S 

11 

18 

; 

St  OUaa  and  81.  OeerB* 

St.  Martln-ln-the-Fieldi. 

Slrand-t 

Holborn.! 

ClerkeowBll. 

z 

I 

~j 

~i 

■; 

I 

z 

z 

i 

— 

_ 

— 

— 

-^ 

— 

— 

1 

_ 

11 

— 

St  Luke.  MlddlBKi. 

— 

- 

- 

- 

- 

- 

- 

- 

7 

~ 

London.  City  of.) 

1 

- 

1 

_ 

_ 

_ 

68 

Shoredilch. 

1 

73 

Bethnnl  Oreen. 

— 

I 

_ 

_ 

— 

10 

1 

en 

la 

St.  G«irge-iii-tli«-Eait 

3t 

_ 

_ 

_ 

_ 

_ 

_ 

48 

Mile  End  Old  Town, 

- 

- 

- 

- 

lA 

- 

- 

ft2 

PoplBf. 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

14 

_ 

Sl.Bartour,Soulhwork. 

— 

— 

— 

1 

— 

1 

S3 

St.  aeorve,  South  wapk. 

BT 

NBwiDgWn. 

1(1 

StOlave.Southwark. 

- 

- 

- 

- 

- 

7 

- 

m 

Rotherhlthe 

_ 

u 

I 

I 

13 

_ 

1« 

_ 

Lambeth. 

1 

U 

1 

IB 

lai 

Btttlenea. 

— 

I 

1 

_ 

11 

— 

14 

— 

ltd 

Wandsworth. 

1  " 

1 

11 

1 

IS 

1 

188 

1  u 

11 

1 

a 

1 

leo 

Qreeawirh. 

_ 

— 

1 

7 

_ 

_ 

-K 

LewlBWm. 

1 

1 

6 

38 

Woolwich. 

B 

— 

— 

_ 

_ 

11 

_ 

— 

W 

— 

Plunuitead. 

- 

- 

- 

- 

- 

- 

- 

" 

i 

- 

- 

- 

33 

: 

Lee. 

Port  of  London.^ 

W  Inner  Temple  (poptUntion,  98). 


I  InolnilnE  Towv  of  Lot 
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AprU7.AprllR  April  21 
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No.  16. 

Mbmoranda  Preparbd  or  Rbvised  in  the  Mbdioal 

Department  during  1900. 

(1.)  On  the  Provision  of  Isolation  Hospital  Accommodation  by 
Local  Authorities.     Revised,  August,  1900. 

(2.)  Plague  Memorandum.     Prepared,  September,  1900. 

(3.)  Directions  for  the  use  of  the  Haffkine  Plague  Prophylactic. 
Prepared,  September,  1900. 

(4.)  Directions  for  obtaining  and  forwarding  for  Bacterioscopic 
Examination  Material  from  Suspected  Plague  Cases.  Pre- 
pared, September,  1900. 

(5.)  General  Memorandum  on  the  Proceedings  which  are  advisable 
in  places  attacked  or  threatened  by  Epidemic  Disease. 
Revised,  September,  1900. 

(6.)  Memorandum  as  to  Annual  Reports  of  Medical  Officers  of 
Health  (London).     Revised,  December,  1900. 

(7.)  Memorandum  as  to  Annual  Reports  of  Medical  Officers  of 
Health  (Provinces).     Revised,  December,  1900. 


(1.) 

On  the  Provision  of  Isolation  Hospital  Accommodation 

by  Local  Authorities. 

This  memorandum  is  designed  to  represent  to  those  who  are 
responsible  for  the  health  of  communities  the  importance  of 
providing  hospital  accommodation  for  the  isolation  of  cases  of 
infectious  disease,  and  of  doing  so  before  the  actual  invasion  of 
their  districts  by  such  disease.  It  is  further  intended  to  indicate 
to  local  authorities,  more  especially  to  those  of  districts  of  small  or 
moderate  size,  the  means  l)y  which  they  may  most  advantageously 
make  such  provision.  Some  general  principles  to  be  held  in  view 
by  all  authorities  who  propose  to  provide,  by  means  of  loans 
sanctioned  by  the  Local  Government  Board,  isolation  hospitals  for 
their  districts  will  be  set  forth  in  the  course  of  the  memorandum. 
Those  in  italics  are  points  which  the  Board  regard  as  indispensable. 


The  provision  of  hospital  accommodation  for  cases  of  infectious 
diseases  is  to  be  regarded  primarily  as  a  measure  of  sanitary 
defence,  for  the  protection  of  the  public  against  the  spread  of  these 
diseases.     It  is  true  that  such  accommodation  incidentally  servea 
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other  useful  purposes.    Thus,  it  is  frequently  of  value  for  the  app.a.No.16. 
relief  of    individuals  suffering  from  infectious  disease,  whose  Memoranda 
sufferings  may   be  alievitited   and   their  recovery  promoted  by  P''«P*5?f  °^ 
affording  them  better  accommodation  and  attendance  than  they  are  Medical  ° 
able  to  obtain  at  their  own  homes.     Or  it  may  be  the  means  of  Jjj^Jg^So.* 
avoiding    serious    inconvenience  and    pecuniary   loss,  as   when 
infectious  disease  breaks  out  in  a  school,  a  lodging  house,  or  a 
place  of  business.     But,  nevertheless,  the  most  important  function 
which  such  a  hospital  serves  is  tliat  of  the  isolation  of  the  first 
cases  of  infectious  disease  with  a  view  to  preventing  its  further 
spread  in  the  household  or  locality  invaded. 

In  order  that  a  hospital  may  fulfil  this  function  it  is  essential 
that  it  should  be  in  readiness  beforehand.  Experience  has  shown 
that  on  the  invasion  of  an  epidemic,  a  hospital,  even  of  a  temporary 
kind,  can  seldom  be  provided  and  got  ready  for  use  until  the  time 
when  it  would  have  been  of  most  service  is  past.  The  accortfmo- 
dation,  moreover,  which  is  required  when  an  epidemic  has  become 
established  is  on  a  larger  scale  than  would  have  sufficed  for  the 
isolation  of  the  first  cases  ;  and  hospitals  hurriedly  erected  during 
the  stress  of  an  epidemic  are  never  satisfactory  in  construction  or 
suited  to  the  permanent  needs  of  the  district. 

An  isolation  hospital  being  intended  primarily  for  the  protection 
of  the  public  at  large  rather  than  for  the  benefit  of  individuals,  it 
is  undesirable  that  admission  should  be  subject  to  restrictive 
charges  and  conditions  which  may  tend  to  prevent  the  use  of  the 
hospital  by  the  poorer  portion  of  the  community  ;  that  is  to  say, 
by  those  who  have  the  least  facilities  for  isolation  and  treatment 
at  their  own  homes.  In  some  districts,  however,  e.g.^  at  health 
resorts,  it  may  be  advisable  to  provide  special  accommodation  of  a 
superior  kind,  such  as  private  wards,  for  persons  willing  to  pay 
for  it. 

Area  to  le  served  hy  a  hospital, — The  extent  of  area  for  which 
an  isolation  hospital  may  serve  will  depend  in  some  degree  upon 
considerations  of  local  topography.  If  the  area  be  too  large  the 
usefulness  of  the  hospital  will  be  diminished,  owing  to  the  diffi- 
culties attending  the  conveyance  of  patients  over  long  distances. 
But,  on  the  other  hand,  the  unnecessary  multiplication  of  small 
hospitals  is  to  be  avoided  on  grounds  both  of  economy  and  of 
efficiency.  As  compared  with  that  of  several  smaller  hospitals, 
the  establishment  of  a  single  hospital  containing  an  equal  number 
of  beds  saves  the  cost  of  duplicating  various  buildings,  appliances, 
and  officers ;  it  facilitates  the  classification  of  patients  according 
to  the  diseases  from  which  they  are  suffering  ;  and  it  enables  a 
more  efficient  staff  to  be  maintained,  since  the  hospital  is  less 
likely  to  remain  empty  for  consiierable  periods.  Hence,  where 
districts  are  not  very  large  or  populous,  combination  for  the 
purpose  of  providing  hospital  accommodation  is  often  of  advantage. 
In  the  less  densely  populated  parts  of  the  country,  a  market  town 
with  the  surrounding  rural  district,  or  the  several  sanitary  districts 
comprised  in  one  poor  law  union,  may  form  a  convenient  area  for 
the  purpose  of  combined  hospital  provision.  A  hospital  intended 
solely  for  small-pox  may  serve  a  larger  area  than  a  hospital  for 
other  infectious  diseases.    The  modes  by  which  local  authoritieit 
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App.  A.  No.  18.  may  combine  for  the  provision  of  hospitals  are  set  forth  in  an 

Memoranda  office  memorandum  on   "Isolation   Hospitals,"   which    may  be 

rov^un^th  obtained  on  application,  for  the  guidance  of  local  authorities 

Medical  desitous  of  such  combinatioi;!  or  of  establishing  hospitals  under 

duSSg  WW.*  *^®  sanction  of  the  Local  Government  Board, 

Size  of  Hospital  in  proportion  to  population, — The  amount  of 
permanent  isolation  hospital  accommodation  which  should  be 
provided  in  proportion  to  the  population  will  depend  upon  various 
considerations,  among  the  most  important  of  which  are  the 
character  of  the  district,  whether  urban  or  rural  ;  the  rate  of 
increase  of  population  ;  the  housing  and  the  habits  of  the  people ; 
and  the  amount  of  intercourse  with  other  places  from  which 
infectious  disease  may  be  introduced.  As  a  rough  estimate,  one 
bed  for  every  thousand  inhabitants  is  sometimes  adopted,  but  in 
vieV  of  the  diverse  circumstances  of  diflPerent  districts  this  cannot 
be  regarded  as  a  definite  standard.  Moreover,  the  sufficiency  of 
the  hospital  accommodation  will  depend  not  merely  upon  the 
aggregate  number  of  beds,  but  also  upon  the  way  in  which  they 
are  arranged  in  wards.  In  a  single  block  with  wards  connected 
together  only  one  disease  can  safely  be  treated  at  a  time  ;  and 
thus,  at  a  hospital  containing  only  one  such  IHock,  occasions  may 
arise  when,  owing  to  the  hospital  being  partly  occupied  by  one 
disease,  a  case  of  a  second  disease  requiring  isolation  cannot  safely 
be  taken  in,  although  there  may  be  a  number  of  beds  empty  at  the 
time. 

It  is  common  to  find  that  the  demand  for  hospital  accommoda- 
tion, when  people  have  come  to  appreciate  the  benefits  of  its  use, 
increases  far  beyond  what  was  at  first  anticipated  ;  and  for  this 
reason,  as  well  as  to  allow  for  growth  of  the  population  and  for  the 
possible  need  for  temporary  extensions  during  epidemics,  it  is 
well  at  the  outset  to  provide  for  the  contingency  of  future  eiilarge- 
ment. 

• 

Site. — In  selecting  a  site  for  an  isolation  hospital  the  following 
considerations  should  be  had  in  view  : — It  should  be  convenient 
of  access,  and,  as  far  as  practicable,  central  for  the  population  and 
area  which  it  is  to  serve  ;  but  of  course  not  in  a  very  populous 
neighbourhood.  (In  the  case  of  hospitals  in  which  small-pox  is 
intended  to  be  received  the  choice  of  site  must  be  specially 
governed  by  considerations  as  to  the  number  of  inhabitants  in  the 
neighbourhood,  which  will  be  referred  to  later  on.)  It  will  be  of 
much  convenience  if  sewers  and  a  public  water  service  are  avail- 
able ;  but,  if  not,  a  sufficient  supply  of  wholesome  water  must  be 
provided,  and  arrangements  will  have  to  be  made  for  the  treatment 
of  the  sewage  by  application  to  land,  due  care  being  taken  to  avoid 
pollution  of  any  well  or  spring  or  of  any  river.  The  site  should 
be  in  a  healthy  and  open  situation  with  a  dry  subsoil,  and  should 
be  preferably  of  a  compact  and  regular  shape,  and  not  too  steep. 
Its  area  will  depend  upon  the  size  of  the  hospital,  and,  except  in  the 
case  of  a  very  small  hospital,  should  rarely  be  less  than  two  acres ; 
ind<»ed  it  is  well  to  obtain  a  larger  site  than  may  at  first  be 
required,  in  order  to  afford  space  for  subsequent  extension  if 
necessary.    More  land,  too,  will  be  needed  if  the  sewage  has  to  be 
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disposed  of  on  the  site.     The  siie^  or  so  much  of  it  as  is  to  form  app.  a,  No.  la 

the  groutuis  of  the  hospital^  should  be  enclosed  by  a  wall  or  close  jienjomwu 

fence  at  least  6  feet  6  inches  in  height ^  and  every  building  which  prepared  or 

is  to  contain  infects  persons  or  things  should  be  at  least  40  feet  moS^*°^* 

distant  from  the  boundary.^  d^T'wS* 

Hospital  builditigs, — These  shoDld  be  of  three  classes,  viz.  : 
1st,  ward-blocks  for  the  reception  of  the  sick  ;  2nd,  administration- 
block  for  the  honsing  of  the  staff  and  stores ;  and  3rd,  out-othces, 
as  laondr}'  and  mortaary.  In  hospitals  for  permanent  use  these 
buildings  should  be  of  brick  or  stone.  Temporary  buildings,  as, 
for  instance,  buildings  constructed  of  wood  or  corrugated  iron, 
are  ill  suited  for  permanent  use  as  hospitals,  for  the  reatH)n  that  it 
is  difficult  to  maintain  them  at  a  proper  temperature  during 
extremes  of  hot  and  cold  weather  ;  moreover  they  are  less  durable 
than  brick  or  stone  buildings,  requiring  more  frequent  repairs  in 
order  to  keep  them  in  a  properly  weather-proof  condition,  and 
they  are  liable  to  be  destroyed  by  fire  and  storm.  It  is  not  the 
practice  of  the  Local  Crovernment  Board  in  oidinary  cases  to 
sanction  loans  for  iron  hospitals  or  for  hospital  buildings  of 
temporary  character. 

Existing  buildings  originally  designed  for  »  different  purpose 
such  as  dwelling  houses,  even  when  of  large  size,  are  rarely  found 
to  be  well  adapted  for  the  reception  of  patients ;  especially  for 
the  accommodation  at  one  time  of  patients  suffering  from  different 
infectious  diseases.  An  existing  house,  however,  may  sometimes 
serve  as  the  administration-block,  if  it  have  sufficient  land 
attached  on  which  to  erect  ward-blocks. 

The  administration-block^  which  should  be  kept  free  from 
patients  and  infected  articles,  should  be  so  placed  as  to  control  the 
entrance  to  the  hospital  grounds,  unless  a  porter^s  lodge  is  intended 
to  be  erected.  It  should  contain  quarters  lor  the  matron  or  care- 
taker, and  a  sufficient  number  of  bed-rooms  for  the  nurses  and 
servants  who  will  be  required  to  work  the  hospital  when  in  full 
operation  ;  also  a  nurse^s  sitting  room ;  a  kitchen  (preferably  in  a 
one-storey  projection  with  top  ventilation),  store-rooms,  dis- 
pensary, Ac.  In  hospitals  of  considerable  size  quarters  for  a 
resident  medical  officer  will  also  be  necessary.  It  is  well  to 
provide  in  the  administration-block  accommodation  on  a  scale 
Sf>mewhat  in  excess  of  what  may  be  at  first  required,  in  order  that 
it  may  be  available  for  future  extensions  of  the  hospital, 
temporary  or  permanent ;  but  in  any  case  the  block  should  be  so 
plaimed    that    it    can    be    easily    enlarged    in    the    future    if 


The  ward-bheks  should  be  one-storey  buildings,  unless  where 
in  exceptional  cases  or  at  large  hospitals  exigencies  of  space  may 
render  it  necessary  to  construct  blocks  of  two  storeys ;  in  such 
case  each  storey  should  have  a  separate  entrance  from  the  open 

*  If  desired,  an  open  uncliiDbable  nuling  may  be  snbstitated  for  a  wmU  or 
doee  feooe  for  eo  much  of  the  boundary  as  is  within  saperrision  and  control 
from  the  adminietemtion  blodc  or  porter*8  lodge,  as  between  the  points  X-X  on 
the  anfiSTfid  block  pUui  A,  bnt  in  that  case  a  second  line  of  nmuimbable  fence 
should  be  eoastmeted  witiiin  the  first,  as  indicated  on  the  plan. 
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kn.  A,  No.  le.  air.  The  annexed  plans  illustrate  two  different  types  of  ward- 
block  suitable  for  small  or  moderate  sized  hospitals.  The  type 
illustrated  in  plan  C  is  the  most  advantageous,  as  regards  both  cost 
of  construction  and  convenience  of  administration,  where  a 
number  of  patients  of  both  sexes  suffering  from  the  same  disease 
have  to  be  treated  at  one  time.  The  number  of  beds  in  each  ward 
will  vary  with  the  requirements  of  the  district,  and  it  is  some- 
times found  desirable  to  make  one  ward  rather  larger  than  the 
other,  as  indicated  on  the  plan,  in  order  that  young  children  of 
both  sexes  may  be  treated  in  the  women's  ward. 


Memoranda 
prepared  or 
reviifed  in  the 
Medical 
Department 
daring  IWO. 


wards  separately  entered 
Accommodation  of  this 
second  disease,  but  also 
for  the  keeping  under 
;  for  the  segregation  of  a 
or  as  private  wards  for 


Plan  B  shows  a  ward-block  with  small 
from  the  open  air  under  a  verandah, 
kind  is  useful  not  only  for  cases  of  a 
under  a  variety  of  circumstances,  as 
observation  of  a  case  of  doubtful  -nature 
complicated,  noisy,  or  offensive  case ; 
paying  patients,  &c. 

For  very  large  hospitals  other  types  of  ward  may  be  found  of 
advantage. 

In  the  ward-blocks  each  bed  must  have  at  least  12  linear  feet  of 
wall  space,  144  square  feet  of  floor  space,  and  2,000  cubic  feet  of 
air  space.  In  calculating  the  latter  any  height  of  wards  above 
13  feet  should  not  be  taken  into  account.  The  walls  should  be  of 
adequate  thickness  ;  and  the  inner  face  of  the  walls  as  well  as 
the  floors  and  woodwork  should  be  constructed  with  smooth 
impervious  surfaces  and  rounded  angles,  so  as  to  facilitate 
cieanlinesd  and  to  avoid  spaces  which  may  harbour  dust  and  dirt. 
Ventilation  should  be  by  windows  on  opposite  sides  of  the  ward  ; 
the  windows  should  be  double-hung  sashes  with  fanlight  above, 
and  the  fanlight  should  be  made  to  fall  inwards,  hopper-fashion, 
with  side  cheeks  to  prevent  down  draughts.  The  area  of  the 
windows  should  be  sufficient  bat  not  excessive  ;  one  square  foot 
of  window  to  every  70  cubic  feet  of  ward  space  is  a  suitable  pro- 
portion. The  best  aspect  for  the  ward-blocks  is  usually  with  the 
windows  facing  respectively  south-east  and  north-west.  The 
wards  should  have  adequate  means  of  warming,  which  may  with 
advantage  be  so  contrived  as  to  furnish  a  supply  of  warm  fresh 
air.  An  ample  supply  of  hot  water  for  baths  should  be  provided, 
and  bath-rooms  should  be  capable  of  being  warmed.  The  closets 
and  slop  sinks  should  be  placed  in  annexes  separated  from  the 
wards  by  cross-ventilated  lobbies.  The  closets  should  be  water- 
closets  where  practicable  ;  and  the  slop-sinks  should  be  of  an 
appropriate  pattern  adapted  to  receive  the  solid  and  liquid  contents 
of  bed-pans,  the  waste-pipe  being  3  inches  in  diameter  and 
arranged  similarly  to  the  soil-pipe  of  a  water-closet. 

The  out'Offices  will  comprise  such  buildings  as  laundry, 
disinfecting-chamber,  mortuary,  and  ambulance-shed ;  and  in 
large  establishments  a  boiler-house  and  engine-house  may  be 
needed.  Except  in  very  small  hospitals,  the  laundry  should 
comprise  a  wash-house,  a  drying-closet,  and  an  ironing  room. 
An  apparatus  should  be  provided  for  the  disinfection  by  steam  of 
bedding  and  articles  which  cannot  be  washed.    The  mortuary 
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should  be  in  a  cool  and  onobtrasive  position,  and  should  be  ▲fp.a,No.16. 
lighted  from  the  north  only.  Memomnda 

prepared  or 

A  discharging-block  is  not  uafrequeutly  provided,  consisting  of  STSj^*"**** 

an  undreesing-room,  a  bath-room,  and  a  dressing-room,  in  which  Department 

convalescents  may  take  their  final  biith  and  put  on  clean  clothes  durtngiwa 
before  leaving  the  hospital. 

Each  bailding  which  is  to  contain  infected  persons  or  things 
should  be  at  least  40  feet  distaut  from  any  of  the  other 
buildings. 

Hie  drains  of  each  block  should  be  trapped  from  the  a>mmofi 
drain  and  ventilated  separately  by  an  inlet  Just  above  the  trap 
and  by  ventilating  shafts  at  their  highest  points. 

The  annexed  block  plan  A  illustrates  the  arrdngement  upon  a 
rectangular  site  of  about  two  acres  of  a  horjpital  containing  16  beds, 
in  two  ward  blocks  with  administration-block  and  out-offices  ; 
space  being  also  reserved  for  future  extensions.  The  best 
arrangement  of  the  buildings  will,  however,  in  practice  largely 
depend  upon  the  shape  and  contour  of  the  site. 

If,  owing  to  the  bleakness  of  the  site,  it  is  considered  desirable 
that  the  several  blocks  should  be  connected  by  covered  ways, 
these  should  not  be  enclosed,  but  should  be  open  at  the  sides.  A 
screen  for  protection  against  wind  and  driving  rain  may  be 
provided  if  desired. 

Hospitals  for  small-pox. — In  view  of  the  frequently 
demonstrated  liability  of  small-pox  hospitals  to  disseminate  that 
disease  to  neighbouring  communities,  and  in  order  to  lessen  the 
risk  of  such  occurrence,  the  Board  require  the  following 
conditions  to  be  complied  with  in  the  case  of  small-pox  hospitals 
provided  by  means  of  loans  sanctioned  by  them  : — 

Ist.  The  site  must  not  have  within  a  quartet'  of  a  mile  of  it 
either  a  hospital^  whether  for  infectious  diseases  or  not^ 
or  a  workhouse^  asylumy  or  any  similar  establishment^ 
or  a  population  of  as  many  as  200  persons. 

2nd.  The  site  must  not  have  uithin  half  a  mile  of  it  a 
population  of  as  many  as  600  persons^  whether  in  one 
or  more  institutions^  or  in  dwelling -houses. 

3rd.  Even  where  the  above  cofiditions  are  fulfilled^  a  hospital 
must  not  be  used  at  one  and  the  same  time  for  the  re* 
ception  of  cases  of  small-pox  and  of  any  other  class  of 
disease. 

Useful  information  on  the  administration  of  isolation  hospitals, 
derived  from  experience  of  them  in  various  parts  of  England  and 
Wales,  will  be  found  in  a  report  [C. — 3290]  of  the  Medical 
Department,  1882 — re-issued  in  1894. 

W.  H.  Power, 

Local  Qovernment  Board,  Medical  Officer. 

Medical  Department, 
August,  1900. 
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(2.) 
Plague  Memorandum. 

(1.)  Administrative  Considerations. 

Plague  having  for  the  space  of  nearly  two  centuries  receded 
from  Europe,  has  in  recent  years  once  more  trended  westward, 
and  has  now  again  appeared  in  Great  Britain.  Sanitary  Authorities 
of  England  and  Wales  will  therefore  need  to  be  on  the  alert  to 
detect  the  presence  of  this  disease  in  their  districts,  with  a  view 
to  prevent  its  becoming;;  epidemic  among  their  populations. 

It  is  to  be  anticipated,  from  the  behaviour  thus  far  of  the  recent 
western  extension  of  the  disease,  that  plague  will  not  readily 
fasten  on  that  section  of  our  population  which  is  properly  housed, 
cleanly,  and  generally,  in  a  sanitary  sense,  well  to  do  ;  that  rather 
it  will  especially  affect,  if  it  obtains  foothold  in  one  and  another 
district,  insanitary  areas  such  as  iU'e  peopled  by  the  poorest  class, 
and  where  overcrowding  of  persons  in  houses  and  dirt  and  squalor 
of  dwellings  and  of  inhabitants  tend  to  prevail. 

In  these  circumstances  the  following  facts  respecting  plague 
deserve  to  be  borne  in  mind  : — 

(1.)  Plague  has  an  incubation  period  of  3  to  5  (in  exceptional 
cases  of  perhaps  8  to  10)  days. 

(2.)  Plague  is  wont,  especially  in  its  earlier  manifestations, 
to  assume  a  mild  form,  or  even  to  present  anomalous 
symptoms,  tending  to  confound  it  with  other  and  more 
innocent  diseases. 

(3.)  Plague  in  all  its  forms  must  needs  be  regarded  as  per- 
sonally infective. 

(4.)  Plague  affects  rats  as  well  as  the  human  subject ;  it  may, 
indeed,  be  found  causing  mortality  among  these  lower 
animals  antecedent  to  its  definite  invasion  of  the 
population.  There  can  be  no  doubt  that  the  rat  and 
man  are,  as  regards  plague,  reciprocally  infective. 

Although  local  authorities  should  be  on  their  guard  against 
plague,  it  is  not  intended  to  suggest  that  there  exists  any  cause 
for  alarm.  There  can  be  no  doubt  that,  in  this  country,  hygienic 
conditions  and  methods  of  dealing  with  infectious  diseases  are  far 
in.  advance  of  those  of  former  centunes  wherein  plague  was 
repeatedly  epidemic  in  our  populations  ;  they  are  in  advance  too, 
as  we  believe,  of  those  in  localities  abroad  where  plague,  has 
shown  itself  formidable  in  recent  years.  And  in  so  far  as,  in  our 
districts,  these  conditions  and  methods  are  now  satisfactory  and 
suflficient,  there  is  the  less -likelihood  of  spread  of  infection  from 
plague  cases  casually  imported.  During  the  past  50  years  there 
has  occurred  in  England  and  Wales  a  large  diminution  in  the 
mortality  from  most  diseases  of  the  infectious  class,  and  in  the 
same  period  typhus  fever  has  declined  almost  to  extinction.  This 
latter  disease  is  that  which,  as  regards  the  conditions  under  which 
it  becomes  prevalent,  most  closely  resembles  plague.    Wherefore 
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it  may  be  confidently  anticipated  that  the  measures  of  sanitary  App.A,Nal6L 

improvement,  of  isolation  and  of  disinfection,  which  have  been  Memoranda 

found  effectual  against  indigenous  disease  such  as  typhus  will,  if  p^ep^^  op 

promptly  and  thoroughly  brought  to  bear,  be  equally  effectual  Sediaa"    * 

against  plague.  Sfflwo* 

First  among  measures  requisite  for  control  of  plague  is  prompt 
information  to  the  local  authority  of  all  cases  of  the  disease 
occurring  in  their  district.  The  Board,  therefore,  have  issued  an 
Order  requiring,  under  penalty,  immediate  notification  to  the 
Medical  Officer  of  Health  of  the  district,  and  by  him  to  the  Board, 
of  every  recognised  case  of  plague.  Meanwhile,  and  in  order  to 
help  towards  recognition  of  this  disease  in  its  obscurer  mani- 
festations, a  statement  of  the  clinical  features  exhibited  by  this 
malady  will  be  found  in  Part  (2)  of  this  Memorandum.  Further, 
and  with  a  view  to  assisting  in  the  identification  of  plague  newly 
developing  in  one  and  another  district,  the  Board  have  arranged 
for  bacteriological  testing,  without  cost  to  the  local  authority,  of 
material  submitted  to  their  Medical  Officer  by  the  Medical  Officer 
of  Health  from  the  earliest  suspected  case  or  cases.* 

In  the  event  of  plague  being  detected  in  any  district,  the 
measures  to  be  taken  to  prevent  its  spread  are,  generally  speaking, 
those  which  are  available  against  the  more  ordinary  epidemic 
diseases  of  this  country,  as  set  forth  in  the  accompanying  '^  General 
Memorandum.""  These  measures  include  prompt  removal  of  the 
sick  persons  to  hospital  and  their  isolation  therein  ;  the  destruction 
or  thorough  disinfection  of  all  infected  articles,  with  the  effectual 
disinfection  also  dt  the  invaded  dwelling  place ;  the  keeping 
under  observation  during  10  days  after  detection  of  each  plague 
case  all  persons  who  have  been  in  contact  with  the  patient,  and 
house  to  house  visitation  for  the  discovery  of  unreported  or 
suspicious  cases  ;  the  abatement  as  speedily  as  possible  of  all 
insanitary  conditions  in  the  locality  which  may  tend  to  the  spread 
of  the  disease  ;  and,  in  the  case  of  death,  the  prompt  disposal  of 
the  corpse,  with  all  due  precautions  against  its  becoming  a  source 
of  infection. 

An  essential  measure  of  precaution  in  view  of  the  observed 
relation  between  plague  in  rats  and  plague  in  the  human  subject, 
will  be  the  prompt  destruction  of  all  rats  in  districts  threatened 
or .  invaded  by  plague,  care  being  taken  that  their  carcases  are 
collected  and  burnt  without  being  unduly  handled. 

It  is  to  be  noted  that  when  treated  in  a  well  appointed  hospital, 
with  plentiful  fresh  air  and  proper  attention  to  cleanliness  and 
disinfection,  plague,  except  in  its  pneumonic  and  septicaemic 
forms,  shows  but  small  infective  power;  and  that  therefore 
doctors  and  nurses  in  attendance  on  the  sick  run  but  little  risk  of 
contracting  the  disease.  Nevertheless,  these  and  other  persons 
brought  into  close  relation  with  plague,  may  be  afforded  protection 
against  infection  by  submitting  themselves  to  protective  inocula- 
tion of  the  sort  practised  with  advantage  to  the  inhabitants  of 
'I  I  •  ■■■»>■ 

*  BirectioDB  for  ooUecting  and  forwarding  suspected  material  are  iasned  bj 
the  Looal  Govflmment  Board  to  Medical  Officers  of 'Health. 
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pp.  A^o.  16  invaded  areas  by  Professor  HaflFkine,  under  the  anspices  of  the 
Indian  Government,  in  Bombay.  As  yet  the  protective  material 
in  question  is  not  generally  purchaseable  in  this  country.  For 
the  present,  therefore,  and  until  further  notice,  the  Board,  having 
provided  themselves  with  a  supply  of  Professor  Haffkine's  plague 
prophylactic,  will  be  prepared  to  issue  this  material  in  limited 
amount  to  the  Medical  Officers  of  Health  of  districts  actually 
invaded  by  plague,  for  the  protection  therein  of  doctors,  nurses, 
and  other  persons  that  are,  under  the  conditions  of  the  invadied 
area,  being  subjected  to  sustained  exposure  to  plague  infection. 
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(2.)  Symptoms  of  Plague, 

An  ordinary  attack  of  Plague  usually  begins  some  three  to  five 
days  after  exposure  to  infection.  Such  attack  may  develop 
gradually,  but,  as  commonly  met  with,  there  is  sudden  onset  with 
much  fever,  as  indicated  by  a  high  temperature,  rapid  pulse, 
headache,  hot  skin,  and  thirst.  The  eyes  are  injected  as  if  in- 
flamed :  the  expression,  at  first  anxious  and  frightened,  becomes 
subsequently  vacant  and  dull  ;  the  utterance  is  thick,  and  the  gait 
unsteady  ab  in  one  under  the  in  fluence  of  drink.  There  is  at 
times  a  distinct  tendency  to  faint.  The  tongue  is  at  first  covered 
with  a  moist  white  fur  except  at  the  edges,  which  are  red,  but 
later  on  it  becomes  dry  and  of  a  mahogany  colour. 

The  most  distinctive  sign  of  plague  is  the  presence  of  swellings, 
or  "  buboes "  as  they  are  called,  in  the  groin,  armpit,  or  neck. 
These  "  buboes,"  which  led  to  the  disease  being  called  "  bubonic 
plague "  and  which  have  no  relation  to  venereal  complaints, 
appear  as  a  rule  about  the  second  or  third  day  of  the  disease. 
They  are  usually  painful  and  tender  on  pressure,  and  in  size  they 
vary  from  that  of  an  almond  to  that  of  an  orange.  Later  on  they 
may  '*  gather "  and  burst  like  an  ordinary  abscess.  There  may, 
too,  appear  about  the  body  purple  spots,  and  what  are  known  as 
"  carbuncles." 

But  buboes  are  not  an  essential  feature  of  plague.  Cases  occur 
in  which  these  manifestations  of  the  disease  are  greatly  delayed 
or  even  absent,  as  for  instance  in  *•  Pneumonic,"  "  Gastric,"  and 
**  Septicaemic "  plague ;  forms  of  the  malady  which  may  be 
mistaken  for  respectively  inflammation  of  the  lungs,  typhoid 
fever,  and  acute  blood  poisoning.  Plague  in  these  forms  is  always 
grave ;  not  only  because  of  the  fatality  of  the  cases,  but  for  the 
reason  that  they,  especially  the  **  pneumonic,"  are  highly 
infectious  to  other  persons.  It  is  important,  therefore,  that  in 
localities  where  plague  is  present  or  is  threatened,  cases  of 
anomalous  illness  of  the  above  sorts  be  without  loss  of  time 
brought  under  medical  supervision. 

Besides  the  forms  of  plague  already  referred  to  there  is  yet 
another,  namely  the  so-called  "  ambulant "  form.  In  plague  of 
this  description  the  affected  person  is  hardly  ill  at  all,  presenting 
no  definite  symptoms  perhaps  beyond  indolent,  though  painful, 
swellings  in  groin  or  armpit.  Such  plague  cases  may  nevertheless 
be  instrumental  in  spreading  the  disease,  and  any  persons  there- 
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fore  who,  hmving  been  poesibly  exposed  to  plague,  exhibit  these  app.  a,Ko.  it 
symptoms,  should  be  isolated  and  ^watched  medically  nntil  the  jfemontoda 
nature  of  their  malady  has  been  definitely  ascertained.  '"'^^Sdf  ^ 

W.  H.  Power,  SsSSSlIt 

Medical  Officer.       duriniru><^ 
Local  (}oyemment  Board, 
Medical  Department, 

September,  1900. 


(3.) 

DiRBCTlONS  for  the  UsE  of  the  Haffkine  Plague 

Prophylactic. 

This  prophylactic  material  is  harmless,  and  can  be  left  about 
without  danger.  But,  once  opened,  the  contents  of  a  flask  are 
easily  contaminated,  and  prolonged  exposure  of  the  flask  to  day- 
light is  to  be  avoided.  When  kept  in  sealed-ap  flasks  in  a  dark 
and  sufficiently  cool  place,  the  material  is  likely  to  retain  its 
power  indefinitely. 

2.  The  prophylactic  is  to  be  given  by  hypodermic  injection. 
For  this  purpose  an  ordinary  Pravaz  syringe  (with  the  piston  in 
leather)  may  be  employed.  Before  use  this  syringe  should  be 
disinfected  by  keeping  it  filled  with  a  five  per  cent,  solution  of 
carbolic  acid  for  at  least  one  hour,  and  washed  out  afterwards 
with  water,  previously  boiled  for  ten  minutes  and  cooled  down 
again.  Alternatively,  a  Pasteur  syringe  (such  as  is  used  for 
antitoxic  serum,  having  a  piston  in  india-rubber)  may  be  em- 
ployed. It  should  first  be  disinfected  by  boiling  for  ten  minutes 
in  water.  In  either  case  the  needle  of  the  syringe  should  be  kept 
sterile  by  wi-apping  it  up  in  a  wet  cotton  pad  soaked  with 
carbolic  solution. 

3.  Each  flask  before  being  opened  is  to  be  shaken,  so  that  its 
contents  may  become  well  mixed. 

4.  For  an  adult  male  in  average  health,  about  five  to  six  cubic 
centimetres  (15  minims  counting  for  one  cubic  centimetre)  is  the 
dose.  This  should  be  preferably  injected  under  the  skin  of  the 
left  arm.  For  a  woman  the  dose  is  four  to  five  cubic  centimetres, 
that  is,  it  is  slightly  less  than  for  a  man ;  and  for  a  child  the 
amount  varies  according  to  age,  the  rule  being  to  give  one  twenty- 
fifth  of  an  adult  dose  for  each  year  of  the  child's  age.  Infants 
may  be  inoculated  without  harm.  The  dose  will  vary  according 
to  the  estimated  standard  strength  of  the  particular  sample  in  the 
flask  (the  strength  of  each  sample  and  adult  dose  is  marked  upon 
the  flask). 

5.  Before  proceeding  to  inoculate,  the  surface  of  the  arm  should 
be  cleansed  by  means  of  a  pad  of  lint  or  cotton  wool  soaked  in  a 
five  per  cent,  solution  of  carbolic  acid,  or  in  other  suitable  dis- 
infectant solution.  The  patient  should  be  made  to  sit  down 
before  the  inoculation  is  ma«ie.  No  special  dressing  is  necessary 
over  the  puncture,  but  it  may  be  covered  with  a  pad  of  sterilized 
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App.  A.  No.  16.    cotton  wool  OF  boric  lint.    The  arm  should  be  kept  at  rest.    No 

changes  in  diet  or  occupation  are  necessary. 

6.  The  inoculation  should  induce  '*  reaction  "  as  follows : — Some 
smarting  is  felt  immediately  after  the  inoculation,  and  in  a  few 
hours  there  is  redness  at  the  seat  of  the  injection,  with  more  or 
less  swelling  and  some  tenderness.  There  is  also  some  pain  on 
movement.  In  from  10  to  15  hours  this  decreases,  though  it  does 
not  altogether  disappear  for  five  or  more  days.  The  "  reaction  " 
is  further  shown  by  a  rise  of  temperature  which,  in  the  majority 
of  instances,  does  not  exceed  102°  F.,  and  lasts  for  about  24  hours. 
Nervous  individuals  sometimes  show  a  tendency  to  faint. 
Caution  must  be  exercised  in  persons  suffering  from  heart 
affections,  and  in  those  who  have  chronic  diarrhoea  or  the  like. 
For  such  persons  the  dose  should  be  reduced  by  one  half,  and 
repeated  on  two  occasions,  at  intervals  of  three  to  five  days.  With 
these  reservations,  it  may  be  said  that  anyone  can  be  safely 
inoculated.  The  protection  is  regarded  as  established  as  soon  as 
the  general  symptoms  of  reaction  have  developed.  Failure  to 
produce  in  a  series  of  cases  inoculated  with  a  given  sample  of  the 
material,  reaction  marked  by  the  rise  of  temperature  referred  to, 
point  to  the  prophylactic  having  deteriorated.  In  such  case  the 
operation  should  be  repeated  with  a  larger  dose  of  the  same 
material,  or,  better  still,  with  a  fresh  sample  from  another  flask. 

7.  It  is  requested  that  a  detailed  account  of  all  operations  done 
with  this  prophylactic,  and  of  all  collected  observations,  be 
communicated  to  the  Medical  Officer,  Local  Government  Board, 
Whitehall,  London,  S.W. 

W.  H.  POWBR, 

Medical  Officer. 
Local  Government  Board, 
Medical  Department, 

September,  1900. 


(4.) 

Directions  for  Obtaining  and  Forwarding  for  Bactbrio- 
scopic  Examination  Material  from  Suspected  Plague 

Cases.  

IThe  Local  Government  Boards  with  a  vietv  to  assisting  in  the 
identification  of  2^lague  newly  d^velojn'ng  in  one  and  another 
district,  Jiave  arranged  for  bacteriological  testing^  without 
cost  to  the  local  authority,  of  material  from  the  earliest 
suspected  case  or  cases  in  the  district  JTiis  material  can  be 
received  only  from  the  Medical  Officer  of  Health.'] 


A. — From  the  Living  Ferso7i. 

1.  Clean  with  soap  and  water  and  then  with  alcohol  the  last 
phalanx  of  either  the  second  or  third  finger.    When  dry,  or  after 
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mopping  with  a  clean  cloth,  pat  a  piece   of    tape  round  the  App.A.No.i6b 

proximal  end  of  the  last  phalanx  so  as  to  cause  venous  congestion.  Memoranda 

Prick  the  palmar  surface  of  this  phalanx  with  a  sterile  needle,  ^"iS^JS^Yh 

and    immediately    take    up    the  exuding   blood  in   two  sterile  Medical 

capillary  tubes  such  as  are  used  for  collecting  vaccine  lymph.  duSngSoo.* 
These  tubes  when  charged  should  be  sealed  at  both  ends. 

2.  When  there  is  a  discharging  bubo,  collect  fluid  therefrom  in 
capillary  tubes  as  In  the  case  of  blood.  When  this  discharge  is 
not  of  a  sufficiently  fluid  character  for  collection  in  this  way, 
place  some  of  it  in  a  small  glass-stoppered  phial,  previously  well 
washed  out  with  alcohol,  care  being  taken  that  no  alcohol  remains 
in  the  phial. 

3.  If  expectoration  be  obtainable,  collect  some  in  a  phial  in  the 
manner  prescribed  in  section  2. 

B. — From  the  Dead  Body. 

1.  Cut  out  any  inflamed  lymph  gland,  together  with  some  of  its 
surrounding  tissue,  and  place  the  whole  in  a  wide-mouthed  glass- 
stoppered  bottle,  previously  well  washed  out  with  alcohol,  care 
being  taken  that  no  alcohol  remains  in  the  bottle.  The  bottle 
should  have  the  stopper  well  secured  and  sealed. 

2.  Obtain  also  a  piece  of  the  spleen,  dealing  with  it  in  the  same 
manner. 

All  suspected  plague  material  should  be  carefully  packed  so  as 
to  avoid  risk  of  breakage. 

It  is  to  be  addressed  to  "  The  Medical  Officer,  Local  Govern- 
ment Boarrl,  Whitehall,  London." 

Full  particulars  as  to  source  should  in  each  instance  accompany 
the  material  forwarded. 

W.  H.  Power, 

Medical  Officer. 
Local  Government  Board, 
Medical  Department, 

September,  1900. 


(5.) 

Obnbral  Memorandum  on  the  Proceedings  which  are  ad- 
visable in  Places  attacked  or  threatened  by  Epidemic 
Disease. 

1,  Wherever  there  is  prevalence  or  threatening  of  cholera, 
diphtheria,  fever,  or  any  other  epidemic  disease,  it  is  of  more 
than  common  importance  that  the  statutory  powers  conferred 
upon  Local  Authorities  for  the  protection  of  the  public  health 
should  be  well  exercised  by  those  Authorities,  acting  with  the 
advice  of  their  Medical  Officers  of  Health. 
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2.  Proper  precautions  are  equally  requisite  for  all  classes  of 
society.  But  it  is  chiefly  with  regard  to  the  poorer  population, 
resident  in  the  courts  and  alleys  of  towns  and  in  the  labourers' 
cottages  of  country  districts,  that  Local  Authorities  are  called 
upon  to  exercise  vigilance,  and  to  proffer  information  and  advice. 
Common  lodging-houses,  and  houses  which  are  sub-let  in  several 
small  holdings,  always  require  particular  attention. 

3.  Wherever  there  is  accumulation,  stink,  or  Boakage  of  house 
refuse,  or  of  other  decaying  animal  or  vegetable  matter,  the 
nuisance  should  as  promptly  as  possible  be  abated,  and  precaution 
should  be  taken  not  to  let  it  recur.  Especially  examination 
should  be  made  as  to  the  efficient  working  of  sewers  and  drains, 
and  any  defect  therein,  and  any  nuisance  therefrom  or  from  any 
foul  ditches  or  ponds,  should  be  got  rid  of  without  delay.  The 
ventilation  of  sewers,  the  ventilation  and  trapping  of  house 
drains,  and  the  disconnexion  of  cistern  overflows  and  sink  pipes 
from  drains  should  be  carefully  Been  to.  The  scavenging  of  the 
district,  the  cleanliness  of  the  surface  of  the  ground,  and  the  state 
of  receptacles  for  excrement  and  of  ash-pits  or  dust-bins,  will 
require  close  attention.  In  slaughter-houses,  and  wherever 
animals  are  kept,  strict  cleanliness  should  be  enforced. 

4.  In  the  removal  of  filth  during  periods  of  epidemic  disease,  it 
is  commonly  necessary  to  employ  chemical  agents — e.g.^  green 
copperas,  or  chlorinated  lime — for  reducing  or  removing  the 
oft:'ence  and  harm  which  may  be  involved  in  the  disturbance  of 
the  filth.  In  the  removal  of  privy  contents  these  agents  are  more 
particularly  wanted  if  the  disease  in  question  be  cholera  or 
enteric  fever.  The  chemical  agent  should  be  used  liberally  over 
all  exposed  surfaces  from  which  filth  has  been  removed.  Unpaved 
earth  close  to  dwellings,  if  it  be  sodden  with  slops  or  filth,  ought 
to  be  treated  in  the  same  way. 

5.  Sources  of  water-supply  should  be  well  examined.  Water 
from  sources  which  can  be  in  any  way  tainted  by  animal  or 
vegetable  refuse,  especially  those  into  which  there  may  be  any 
leakage  from  sewers,  drains,  cesspools,  or  foul  ditches  ought  no 
longer  to  be  drunk.  Above  all,  where  the  disease  is  cholera, 
diarrhoea,  or  enteric  fever,  it  is  essential  that  no  impure  water  be 
drunk. 

The  liability  of  leaky  water-pipes  to  act  as  land  drains  and 

to  receive  foul  matters  as  well  as  land  drainage  through 

their  leaks  is  not  to  be  overlooked.    And  such  leaky 

pipes,  running  full  of  water  with  considerable  velocity 

are  liable  to  receive,  by  lateral  insuction  at  their  points 

of  leakage,  external  matters  that  may  be  dangerous. 

This  latter  fact  is  not  recognised  so  generally  as  it 

should  be ;  and  ignorance  of  it  has  probably  bafified 

many  inquiries  in  cases  where  water  services  have  in 

truth  been  the  means  of  spreading  disease. 

If,  unfortunately,  the  only  water  which  can  be  got  sbould  be 

open  to  suspicion  of  dangerous  organic  impurity,  it  ought  at  least 

to  be  boijed  before  it  is  used  for  drinking.     It  should   not  be 

drunk  later  than  24  hours  after  it  has  been  boiled.    Filtering  of 

the  ordinary  kind  cannot  of  itself  be  trusted  to  purify  water.     It 
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cannot  be  too  distinctly  understood  that  dangerous  qualities  of  app.a.No.16. 
water  are  not  obviated  by  the  addition  of  wine  or  spirits.  Memonwada 
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6.  When  there  appears  any  probable  relation  between  the  dis-  Se^Si^ 


the 


the  purity  of  the  water  used  in  them,  the  health  of  the  persons  " 
employed  about  them,  and  the  health  of  the  cows  that  furnish 
milk  should  always  be  carefully  investigated.  Even  apart  from 
any  apprehension  of  milk  being,  concerned  in  a  particular  out- 
break of  disease,  it  is  desirable  that  English  people  should  adopt 
the  custom,  which  is  always  followed  in  some  continental 
countries,  of  boiling  all  milk  at  once  upon  its  reception  into  a 
house,  unless,  indeed,  such  milk  has  been  previously  sterilised. 

7.  The  washing  and  lime-whiting  of  uncleanly  premises* 
especially  of  such  as  are  densely  occupied,  should  be  pressed  with 
all  practicable  despatch. 

8.  Overcrowding  should  be  prevented.  Especially  where 
disease  has  begun,  the  sick-room  should,  as  far  as  possible,  be  free 
from  persons  who  are  not  of  use  to  the  patient. 

Ample  ventilation  should  be  enforced.  It  should  be  seen  that 
windows  are  made  to  open,  and  that  they  are  sufficiently  opened. 
Especially  where  any  kind  of  infective  fever  has  begun,  it  is 
essential,  both  for  patients  and  for  persons  who  are  about  them, 
that  the  sick-room  and  the  sick-house  be  constantly  traversed  by 
streams  of  fresh  air. 

9.  The  cleanliest  domestic  habits  should  be  enjoined.  Refuse 
matters  should  be  speedily  removed  or  destroyed  ;  and  things 
which  have  to  be  disinfected  or  cleansed  should  always  be  dis- 
infected  or  cleansed  without  delay.  The  influence  of  exposure  tc 
sunlight  and  fresh  air  in  the  destruction  of  infection  should  be 
borne  in  mind. 

10.  Special  precautions  of  cleanlineto  and  disinfection  are 
necessary  with  regard  to  infective  matters  discharged  from  the 
bodies  of  the  sick.  Among  discharges  which  it  is  proper  to  treat 
as  infective  are  those  which  come  in  cases  of  small-nox  and 
scarlatina  from  the  affected  skin  ;  in  cases  of  cholera  and  enteric 
fever  from  the  intestinal  canal ;  in  enteric  fever  also  the  urine  ; 
in  cases  of  diphtheria  and  scarlatina  from  the  nose  and  throat; 
likewise,  in  cases  of  any  eruptive  or  other  epidemic  fever,  the 
general  exhalations  of  the  sick.  The  caution  which  is  necessary 
with  regard  to  such  matters  must,  of  course,  extend  to  whatever  is 
imbued  with  them ;  care  must  be  taken  that  bedding,  clothing, 
towels,  handerchiefs,  and  other  articles  which  have  been  in  use 
by  the  sick  may  not  become  sources  of  mischief,  either  in  the 
house  to  which  they  belong  or  in  houses  to  which  they  are 
conveyed.  So  far  as  articles  of  this  class  can  be  replaced  by  rags 
or  things  of  small  value,  it  is  best  to  use  such  things  and  bum 
them  when  they  are  soiled.  Otherwise  clothing  and  infected 
surticles  should  be  subjected  to  the  disinfectant  of  the  sick  room 
before.  W[a8hing,  or  be  removed  for  disinfection  by  steam  heat. 

In  enteric  feve^and  cholera  the  evacuatipns  should  be  regsu*ded 
^  capable  of  cbmmunicatipg  fin  inf€K5ti6tm  q\^      %o  any  nigh^U 
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App.A.No.  18.  with  which  they  are  mingled  in  privies;  drains,  or  cesspools  ;  and 
after  such  disinfection  of  them  as  is  practicable,  they  should  be 
disposed  of  without  delay  and  under  the  safest  conditions  that 
local  circumstances  permit.  They  should  not  be  thrown  into  any 
fixed  privy  receptacle,  and  above  all,  they  must  never  be  cast 
where  they  can  run  or  soak  into  sources  of  drinking  water. 

11.  All  reasonable  care  should  be  taken  not  to  allow  infective 
disease  to  spread  by  the  unnecessary  association  of  sick  with 
healthy  persons.  This  care  is  requisite,  not  only  with  regard 
to  the  sick  house,  but  likewise  with  regard  to  schools  and  other 
establishments  wherein  members  of  many  different  households 
are  accustomed  to  meet. 

12.  If  disease  begins  in  houses  where  the  eick  person  cannot  be 
properly  accommodated  and  tended,  medical  advice  should  be 
taken  as  to  the  propriety  of  removing  him  to  an  infirmary  or 
hospital.  Every  Local  Authority  should  have  in  readiness  a 
hospital  for  the  reception  of  such  cases. 

Where  dangerous  conditions  of  residence  cannot  be  promptly 
remedied,  it  will  be  best  that  the  inmates,  while  unattacked  by 
disease,  remove  to  some  safer  lodging. 

Persons  who  have  been  in  association  with  the  sick  should  be 
kept  under  observation  for  a  time  corresponding  to  the  longest 
known  period  of  incubation  of  the  disease  in  question. 

13.  In  the  event  of  death  taking  place  from  an  infectious 
disease,  the  body  should  as  soon  as  possible  be  placed  in  a  coffin 
with  clilorinated  lime  or  other  suitable  disinfectant,  and  should 
be  buried  (or  cremated)  with  no  longer  delay  than  is  necessary  to 
allow  the  fact  of  death  to  be  verified.  Holding  of  "wakes," 
large  funeral  assemblages,  and  exposure  of  the  corpse  to  visitors, 
are  especially  to  be  avoided,  as  is  also  borrowing  of  mourning 
dress  for  the  occasion  of  the  funeral. 

14.  Privation,  as  predisposing  to  disease,  may  require  special 
measures  of  relief. 

15.  In  certain  cases  special  medical  arrangements  are  necessary. 
For  instance,  as  cases  of  cholera  in  this  country  sometimes  begin 
somewhat  gradually  in  the  comparatively  tractable  form  of  what  is 
called  "  premonitory  diarrhoea,"  it  is  essential  that,  where  cholera 
has  appeared,  arrangements  should  be  made  for  aff!ording  medical 
relief  without  delay  to  persons  attacked,  even  slightly,  with 
looseness  of  bowels.  So,  again,  where  small-pox  is  the  prevailing 
disease,  it  is  essential  that  all  unvaccinated  persons  (unless  they 
previously  have  had  small-pox)  should  very  promptly  be 
vaccinated  ;  and  that  re-vaccination  should  be  performed  in  cases 
properly  requiring  it. 

16.  It  is  always  to  be  desired  that  the  people  should,  as  far  as 
possible,  know  what  real  precautions  they  can  take  against  the 
disease  which  threatens  them,  what  vigilance  is  needfnl  with  regard 
to  its  early  symptoms,  and  what  (if  any)  special  arrangements 
have  been  made  for  giving  medical  assistance  within  the  district. 
Tor  the  purpose    of  such   information,    printed    hand-bills    or 
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placards  may  usefully  be  employed,  and  in  cases  where  danger  is  App.A.No.ie. 

great,  house-to-house  visitation  by  discreet  and  competent  persons  Memoranda 

may  be  of  the  utmost  service,  both  in  quieting  unreasonable  alarm  PJ^^|5i1iitiie 

and  in  leading  or  assisting  the  less  educated  and  the  destitute  Medical 

parts  of  the  population  to  do  what  is  needful  for  safety  ;  as  well  ^S^Jwo? 
as  in  the  discovery  of  unreported  or  suspicious  cases  of  illness. 

17.  The  present  memorandum  relates  to  occasions  of  emergency. 
Therefore  the  measures  suggested  in  it  are  essentially  of  an 
extemporaneous  kind  ;  and  permanent  provisions  for  securing  the 
public  health  have,  in  express  terms,  been  but  little  insisted  on. 
It  is  to  be  remembered,  however,  that  in  proportion  as  a  district 
is  habitually  well  cared  for  by  its  Local  Authority,  the  more 
formidable  emergencies  of  epidemic  disease  are  not  likely  to  arise 
in  it. 

18.  Provision  by  the  Local  Authority  for  disinfection  by  steam 
of  bulky  articles,  and  of  those  which  cannot  without  injury  be 
boiled  in  water  or  exposed  to  chemical  agencies,  ought  always  to 
be  in  readiness.  Without  such  provision  no  complete  disinfection 
of  such  articles  can  be  effected.  Partial  and  nominal  disinfection, 
besides  being  wasteful,  may  be  mischievous,  as  giving  rise  to 
a  false  security. 

19.  The  following  system  of  domestic  disinfection  may  be 
commended  to  Local  Authorities  who  have  already  provided 
adequate  public  means  for  the  disinfection  and  for  the  disposal  of 
infected  matters  and  things  : — 

(a.)  For  the  purposes  of  the  sick  room  such  as  the  reception 
of  soiled  handkerchiefs,  sheets,  and  the  like,  as  well  as 
for  the  swabbing  of  floors,  a  valuable  disinfecting 
solution  may  be  made  with  perchloride  of  mercury. 
It  is  well  to  have  this  solution  slightly  acid,  coloured 
also  in  such  a  way  that  it  shall  not  readily  be  confused 
with  drinks  or  medicines  ;  and  proper  caution  should 
be  given  to  avoid  accidents  in  its  use.  Local 
Authorities  will  find  it  advantageous  to  have  such  a 
solution*  prepared  and  issued  under  the  direct  instruc- 
tions of  the  Medical  Officer  of  Health,  and  supplied  of 

*  Solutions  fitted  for  the  desired  purposes  are  : — 

(1)  i  oz.  corrosive  sublimate,  1  fluid  oz.  hydrochloric  acid,  and  five  grains 

of  commercial  aniline  blue,  in  three  gallons  (a  bucketful)  of 
common  water.  It  ought  not  to  cost  more  than  3/f .  the  bucket- 
ful, and  should  not  be  further  diluted.  The  use  of  nou-metallio 
vessels  (wooden  or  earthenware  house  tubs  or  buckets)  should  be 
enjoinud  on  those  who  receive  it,  and  articles  that  have  been 
BOsLked  in  it  should  be  set  to  soak  in  common  water  for  some 
hours  before  thej  go  to  the  wash. 

(2)  Chlorinated  lime  (bleaching  powder)  in  water,  of  the  strength  of  one 

part  in  100=3  1  lb.  to  10  g^lons  of  water. 

(3)  Formalin — a  solution  of  formic  aldehyde  gas  in  vrater.    This  may  be 

used  diluted  in  the  proportion  of  1  part  of  formalin  to  50  parts  of 
water.  It  is  more  expensive  than  t^  two  preceding  solutions, 
but  has  the  advantage  of  being  less  corrosive,  and  lees  IUeoIj  to 
injure  articles  with  which  it  Qom^  in  oontaQt, 

8962  g 
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App.A,No.i6  a  uniform  strength  at  the  infected  hpuae  upon  the 

Memoranda  order  of  that  officer.    After  being   steeped  in  such 

pr^arad  or  solution  and  rinsed  linen  and  other  washable  articles 

Medioa/''  ****  should  be  Washed  in  boiling  water. 

Btfpartmant 

during  1000.  (5.)  lu  places  provided  with  proper  systems  of  excrement 

disposal,  excrements  of  cholera  and  enteric  fever,  after 
being  treated  in  detail  with  the  same  disinfecting 
solution  in  ample  quantity,  may  be  safely  put  into  the 
ordinary  closet :  but  special  care  as  to  the  flushing  of 
drains  and  sewers,  and  special  frequency  in  the 
removal  and  exchange  of  excrement  receptacles,  will 
commonly  be  wanted.  Where  the  only  closet  is  one 
that  communicates  with  a  cesspool  or  privy  pit,  the 
best  arrangement  for  the  disposal  of  infected  stools 
that  under  these  improper  local  circumstances  may  be 
found  practicable  will  have  to  be  adopted,  e,g.y  special 
pails,  furnished  with  tight-fitting  lids  and  painted  va 
distinguishing  colour,  may  be  furnished  and  collected 
daily  by  the  Local  Authority ;  their  contents  being 
then  mingled  with  sawdust  and  burnt  in  a  furnace. 

(c.)  The  interiors  of  infected  rooms  should  be  disinfected  by 
skilled  persons  acting  under  the  directions  of  the 
Medical  Officer  of  Health.  The  room  should  be 
prepared  by  the  removal  of  such  articles  as  are 
best  disinfected  by  heat,  and  of  bright  metallic 
objects  which  would  be  tarnished ;  and,  where 
gaseous  disinfection  is  to  be  employed,  by  the  closing 
up  of  all  openings  and  crevices.  The  gas  most 
frequently  employed  in  the  past  for  the  purpose  of 
room-disinfection  has  been  sulphurous  acid  gas, 
obtained  by  burning  sulphur,  or  liberated  from 
cylinders  in  which  it  had  been  compressed  for  the 
purpose  ;  but  recent  experiments  tend  to  show  that 
the  disinfecting  power  of  this  agent  has  been  over- 
rated, and  that  chlorine  gas,  which  may  be  obtained 
by  pouring  sulphuric  or  hydrochloric  acid  upon 
chlorinated  lime,  and  formic  aldehyde  gas  evolved  by 
means  of  a  special  lamp,  are  more  efficacious  disinfec- 
tants. But,  inasmuch  as  the  infection  which  has  to  be 
destroyed  is  not  that  in  the  air  of  the  room,  but  that 
clinging  as  dust  and  dirt  to  the  surface  and  recesses  of 
walls,  floors,  ceiling,  and  furniture,  the  use  of  these 
gaseous  disinfectants  may,  with  advantage,  be  replaced 
by  the  spraying  upon  the  surfaces  to  be  disinfected  of 
a  liquid  disinfectant  such  as  one  or  other  of  the 
solutions  mentioned  in  the  n6te  to  paragraph  (a.) 

(d,)  After  measures  of  disinfecting  a  room  have  been  taken 

-  the  wall  paper  (especially  if  soiled,  torn  or  loose) 

should  be  stripped  from  the  walls  and  be  burned,  and 

the  room  should  have  its  ceilings  and  walls  thoroughly 

washed  or  lime  whited.     The  floor  and  woodwork 

..,  ^ .   Aould  also  be  well  washed  with  soap  and  water. 
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20.  For    detailed    information    on    disinfection    by    heat,    on  atp.  a,  No.  le. 

hospital  accommodation,  on  small-pox,  and  on  questions  of  school  Memoranda 

administration  during  the  prevalence  of  infectious  disease,  see  the  P'JgH^^  <>' 

Office  Memoranda  and  Reports  on  these  subj^ts.       -  Medical  ° 

Department 
W.  H.POWBB,  during  1900. 

Medical  Officer. 
Local  Government  .Board, 

Medical  Department, 
September,  1900. 


•     •  (6.) 

Memorandum  as  to  Annual  Rbports  of  Mbdical  Officers 

OF  Health  (Londo^n). 

Every  medical  officer  of  health  in  London,  appointed  under 
Order  of  the  Local  Government  Board,  is  required  to  make  an 
annual  report  with  regard  to  each  sanitary  district,  or  division  of  a 
district,  which  is  under  his  superintendence.  This  report  is  to  be  for 
the  year  ending  the  31st  of  December,  or,  if  the  officer  at  that  date 
has  not  been  in  office  for  a  whole  year,  then  for  so  much  of  the 
year  as  has  elapsed  since  his  appointment.  The  report  is  to  be 
made  to  the  Borough  Council,  and  the  medical  officer  of  health 
himself  should  send  a  copy  of  it  to  the  Local  Government  Board 
and  to  the  London  County  Council.*  It  should  be  made  as  soon 
as  practicable  after  the  expiration  of  the  year  to  which  it  relates, 
and  should  be  in  the  hands  both  of  the  Borough  Council  and  of 
the  Board,  within,  at  most,  five  months  from  the  end  of  the  year. 
The  Board's  copy  of  the  report  should  be  forwarded  to  them  when 
the  original  is  sent  to  the  Borough  Council,  except  where  the 
report  is  likely  to  be  printed  by  order  of  the  Borough  Council. 
In  such  cases  the  Board  need  only  be  supplied  with  a  printed 
copy.  It  is  very  desirable  that  the  annual  report  should  be  printed, 
for  the  sake  of  facility  of  reference  and  in  order  that  a  supply  of 
copies  may  be  available  for  distribution  among  the  borough  coun- 
cillors and  other  persons  interested. 

Article  18  (Section  15)  of  the  Boanl's  Order  of  8th  December 
1891,  specifies  the  information  to  be  contained  in  the  annual 
report,  and  is  annexed. 

The  report  should  be  chiefly  concerned  with  the  conditions 
affecting  health  in  the  district  and  with  the  means  for  improving 

*  Where  the  district  for  which  a  medical  officer  of  health  acted  at  the  beginning 
of  the  year  has,  in  consequence  of  the  London  Government  Act,  1899,  or  of  any 
Order  made  thereunder,  been  placed  under  the  jurisdiction  of  two  or  more 
Borough  Councils,  the*  medical  officer  of  health  should  send  to  each  Borough 
Onmoil,  either  a  report  on  the  whole  area  for  which  he  has  acted  during  &e 
previous  year,  or  a  report  relating  to  so  much  of  that  area  as  on  the  Hist 
December  of  that  year  was  under  the  jurisdiction  of  each  such  Borough  Council. 
If  one  report  only  be  made,  the  medical  officer  of  health  should  make  such 
distinctions  as  will  enable  each  Borough  Council  to  ascertain  the  facts  specially 
relating  to  its  own  district. 
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App.  A.  No.  16.  those  conditions.  It  should  contain  an  account,  brought  up  to  the 
end  of  the  year  under  review,  of  the  sanitary  circumstances  of  the 
district,  and  of  any  improvement  or  deterioration  which  may  have 
occurred  during  the  year  in  these  circumstances.  Care  should  be 
taken  to  report  fully  and  explicitly  on  the  influences  afl^ecting  or 
threatening  to  affect  injuriously  the  public  health  in  the  district, 
and  on  the  action  which  has  been  taken,  or  which  may  still  be 
needed,  with  a  view  to  combat  those  influences.  It  is  of  especial 
importance  that  the  medical  oflBicer  of  health  should  record  what 
action  has  been  taken  to  remedy  unhealthy  conditions  which  have 
been  reported  by  him  in  previous  annual  reports,  or  in  special 
reports  presented  during  the  year  under  review,  and  that  attention 
should  be  called  afresh,  year  by  year,  to  such  as  remain 
unremedied. 

As  subject  matters  concerning  which  the  Board  desire  to  obtain, 
through  annual  reports  of  the  medical  officer  of  health,  not  only 
definite  general  information  but  record  also  of  particular  changes 
of  condition  that  are  occurring  incidentally  or  by  action  of  the 
local  authority,  the  followinsf  deserve  to  be  especially  borne  in 
mind  : — 

General  features  of  the  district,  and  conditions  of  its  population. 

House  accommodation,  especially  for  the  working  class ;  its 
adequacy  and  fitness  for  habitation.  Sufficiency  of  open 
space  about  houses  and  cleanliness  of  surroundings. 
Unhealthy  areas.     Overcrowding. 

Condition  of  sewers  and  house  drains. 

Removal  and  disposal  of  house  refuse — whether  by  local 
authority  or  contractors  ;  frequency  and  method. 

Water  supply  of  the  district  or  its  several  parts. 

Conditions  under  which  slaughter-houses,  bakehouses,  dairies, 
cowsheds  and  milkshops,  factories  and  workshops,  and 
offensive  trades  are  carried  on. 

Nuisances  :  proceedings  for  their  abatement — any  remaining 
unabated. 

Methods  of  dealing  with  infectious  diseases  :  notification ; 
isolation  in  hospital ;  disinfection  ;  temporary  shelters : 
mortuaries. 

With  regard  to  such  points  it  should  be  remembered  that  these 
reports  are  for  the  information  of  the  Board  as  well  as  of  the 
Borough  Council,  and  that  a  statement  of  the  local  circumstances 
and  a  history  of  local  sanitary  questions,  which  may  seem  super- 
fluous for  the  latter,  may  often  be  needed  by  the  former. 

The  medical  officer  of  health,  in  reporting  his  proceedings  and 
advice,  should  put  on  record  whether  he  has  made  systematic 
inspections  of  his  d  istrict.  By  **  systematic  inspections "  are 
meant  inspections  independent  of  such  inquiries  as  the  medical 
officer  of  health  may  have  had  to  make  into  particular  outbreaks 
of  disease,  or  into  unwholesome  conditions  to  which  his  attention 
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has   been  specially  called  by  complaints  or  otherwise,  and  such  App.A,No.ifli 
inspections  will  include  the  honse-to-house  inspections  which  may  MemorandA 
be  necessary  in  particular  localities.  f'JfiS^  tii# 

Medical 

In  making  systematic  inspections,  as  in  much  of  his  other  JJJBSgMS? 
action,  the  medical  officer  of  health  will  usually  have  required 
the  assistance  of  the  sanitary  inspectors ;  and  the  medical  officer 
should  include  in  his  report  an  account  of  the  action  which,  at  his 
instance,  the  inspectors  may  have  taken  for  the  removal  of 
nuisances  injurious  to  health. 

The  report  should  deal  with  the  extent,  distribution,  and  causes 
of  disease,  especially  of  epidemic  and  notifiable  diseases,  within 
the  district ;  and  should  give  an  account  of  any  noteworthy  out- 
breaks which  may  have  engaged  the  attention  of  the  medical 
officer  of  health  during  the  year  under  review,  stating  the  result 
'>f  his  investigations  into  their  origin  and  propagation,  and  the  steps 
taken  by  him  or  on  his  advice  with  a  view  to  check  their  spread. 

The  tabular  statements  of  sickness  and  mortality  in  the  district 
during  the  year,  to  be  made  on  the  forms  supplied  for  the  purpose, 
should  be  the  subject  of  comment  in  the  text  of  the  report,  in  so 
far  as  deductions  from  them  may  assist  the  Board  and  the 
Councils  concerned  to  an  appreciation  of  the  lines  of  action 
needful  in  the  future. 

It  will  be  observed  that  the  forms  for  record  of  statistical  data 
supplied  on  the  present  occasion  differ  from  those  supplied  in 
former  years.  Four  tables  have,  at  the  suggestion  of  the  Incor- 
porated Society  of  Medical  Officers  of  Health,  been  substituted 
for  Tables  A  and  B  previously  in  use.  This  has  been  done  with 
a  view  to  facilitate  record  of  a  minimum  amount  of  statistical 
information  of  the  sort  desired  by  the  Board. 

As  regards  these  several  tables  a  few  observations  appear  to  be 
needful : 

In  Table  I  should  be  stated,  for  the  whole  district  under  the 
superintendence  of  a  medical  officer  of  health,  the  number  and 
rates  of  births,  of  deaths  under  one  year  and  at  all  ages,  and  the 
data  on  which  the  nett  death-rate  is  based.  Sp?ices  are  given  for 
the  insertion  of  the  corresponding  figures  Cor  the  ten  previous 
years  for  the  sake  of  comparison,  a  comparison  which  will  often 
yield  points  of  interest.  In  most  cases  there  should  be  no 
difficulty  in  obtaining  the  figures  for  former  years  from  previous 
annual  reports,  but  if  owing  to  changes  in  the  constitution  of  the 
district  or  for  other  reasons  the  figures  cannot  be  ascertained  for 
ten  years,  they  should  be  given  for  as  far  back  as  they  are 
available. 

In  Table  II  the  births,  and  the  deaths  corrected  by  the  exclusion 
of  those  of  non-residents  and  the  inclusion  of  those  of  residents 
dying  elsewhere,  are  to  be  distributed  among  the  localities  to 
which  they  belong,  space  being  given  in  this  table  also  for  the 
insertion  of  the  corresponding  figures  in  previous  years.  As 
regards  the  classification  by  localities,  it  is  to  be  observed  that  the 
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APP.A,No.i6L    district  under  the  superintendence  of  a  medical  officer  of  health 

may  contain  several  parts  evidently  differing  in  their  circum- 
stances, or  having  very  different  rates  of  mortality,  either  from 
all  causeS;  or  from  some  particular  disease  or  class  of  diseases. 
The  observatioi;!  of  these  differences  can  scarcely,  fail  to  lead  to 
.valuable  information,  especially  when  the  returns  for  .several 
years  can  be  compared  together,  and  it  is  in  view,  of  ^t^ch  differ- 
ences that  the  tabular  statements  are  required  in  Article  18 
(Section  15)  to  be  classified  according  to  ^^,  locdlities^^  ^iid  that 
provision  for  such  a  classification  is  made  in  the  forms  supplied 
i'or  returns  of  deaths.  In  the  absence  of  any  obvious  differences 
of  the  above  sort,  it  will  still  be  desirable,  unless  the  district  is 
very  small  and  has  no  recognizee}  sub-dlvjysions,  to  claasify  the 
deaths  according  to  the  part  of  the,  district  in  which  they  occui^ 
and.  for  this  purpose  any  areas'of  known  population  (such  as 
wards,  parishes  or  groups  of  parishes,  or  registration  sub-districts) 
may  be  taken  as  representing  "  localities  "  for  the  purposes  of  the 
Order. 

Table  III  provides  for  the  number  of  notified  cases  of  infec- 
tious disease  during  the  year,  classified  according  to  ages  of 
patients  and  localities,  and  also  the  number  of  cases  removed  to 
hospital  from  each  locality.  As  regards  the  classification  accord- 
ing to  locality,  the  saine  considerations  apply  to  the  record  of 
sickness  as  to  those  of  deaths. 

Table  IV  provides  for  the  deaths  during  the  year  from  various 
causes,  classified  accoi*ding  to  ages  and  localities.  In  populous 
districts  a  more  extended  table  in  a  similar  form  containing  a 
more  complete  classification  of  causes  of  death  may  with  advantage 
be  substituted  for  this  form. 


Great  care  sliould  be  taken  to  note  carefully  the  headings  and 
footnotes  before  proceeding  to  fill  the  columns  and  the 
blank  spaces  in  these  tdbles. 

What  has  been  said  above  with  regard  to  the  information  which 
an  annual  report  should  contain  must  be  understood,  not  as 
suggesting  that  the  report  should  be  limited  to  these  subjects,  but 
as  indicating  the  sort  of  information  required  by  the  Board's 
Order.  Many  medical  officers  of  health  will  doubtless,  with 
great  advantage  to  the  administration  of  their  districts,  furnish 
much  more  detailed  information  and  statistics  respecting  par- 
ticular questions  to  which  they  have  been  led  by  the  circum- 
stances of  the  foregoing  year  to  devote  attention,  or  in  the 
investigation  of  which  they  may  have  arrived  at  definite 
conclusions.  Any  informarion  of  this  kind  will  be  appreciated 
by  the  Local  Government  Board. 


Local  Government  Board, 
December,  1900. 


W.  H.  Power, 

Medical  Officer. 


J  ikf 


249 


Extract  fi:om  the  Obdsh  of  the  Local  Govebkhicnt  Boabd. 

.  Sth.Deoeoabez;  1891. 

Art.  18.  The  following  shall  be  the  duties  of  a  Medical  Officer  of  Health  as 
regards  tiie  District  or  part  of  a  District  for  which  he  is  appointed  (in  this 

artiole  referred  to  as  ^  his  Distriat")"-'^ 

(l^  He  shall  inform  himself  as  fiu:  as  practicable  respecting  all  influ<mces 
.  ~  affecting  or  threatening  to  affect  injuriously  the  public  health  within 
his  District: 

(2.)  He  shall  inquire  into  and  ascertain  by  such  means  as  are  at  his  disposal 
the  causes,  origin,  and  distribution  of  diseases  within  his  District,  and 
ascertain  to  what  extent  the  same  haye  depended  on  conditions  capable 
of  removal  or  mitigation. 

(8.)  Qe  shall,  bj  inspection  of  his  District,  both  syatematicallj  at  certain 
periods  and  at  intenrala  as  occasion  may  require,  keep  himself  in- 
formed of  the  conditions  injurious  or  dangerous  to  health  existing 
therein.  • 

(4.)  He  shall  be  prepared  to  advise  the  Sanitary  Authority  on  all  matters 
affecting  the  health  of  his  District,  and  on  all  sanitary  points  involved 
in  the  action  of  the  Sanitary  Authority  :  and  in  cases  requiring^  it,  he 
shall  certify,  for  the  guidance  of  the  Sanitary  Authority  or  of  the 
Justices,  as  to  any  matter  in  respect  of  which  the  Certificate  of  a 
Medical  Officer  of  Health  or  a  Medical  Practitioner  is  required  as  the 
basis  or  in  aid  of  sanitary  action. 

(6.)  He  shall  advise  the  Sanitary  Authority  on  any  question  relating  to 
health,  involved  in  the  framing  and  subsequent  working  of  such  bye- 
laws  and  regulations  as  they  may  have  power  to  make. 

(6.)  On  receiving  information  of  the  outbreak  of  any  dangerous  infectious 
disease  within  his  District,  he  shall  visit  without  delay  the  spot  where 
the  outbreak  has  occurred,  and  inquire  into  the  causes  and  circum- 
stances of  such  outbreak,  and  in  case  he  is  not  satisfied  that  all  due 
precautions  are  being  taken  he  shall  advise  the  persons  competent  to 
act  as  to  the  measures  which  may  appear  to  hun  to  be  required  to 
prevent  the  extension  of  the  disease,  and  shall  take  such  measures  for 
the  prevention  of  disease  as  he  is  legally  authorised  to  take  under  any 
Statute  in  force  in  the  District,  or  by  any  Resolution  of  the  Sanitary 
Authority. 

(7.)  Subject  to  the  instructions  of  the  Sanitary  Authority  he  shall  direct  or 
superintend  the  work  of  the  Sanitary  Inspector  or  Sanitary  Inspectors 
in  the  way  and  to  the  extent  that  the  Sanitary  Authority  shall 
approve,  and  on  receiving  information  from  any  Sanitary  Inspector 
that  his  intervention  is  required  in  connexion  with  any  nuisance,' he 
shall,  as  early  as  practicable,  take  duch  steps  as  he  is  legally  authorised 
to  take  under  any  Statute  in  force  in  the  District,  or  by  any  Resolution 
of  the  Sanitary  Authority,  as  the  circumstances  of  the  case  may 
justify  and  require. 

(8.)  In  any  case  in  which  it  may  appear  to  him  to  be  necessary  or  advisable 
Or  In  which  he  shall  be  so  directed  by  the  Sanitary  Authority,  he  shall 
himself  inspect  and  examine  any  animal  intended  for  the  food  of  man 
which  is  exposed  for  sale  or  deposited  in  any  place  for  the  purpose  of 
■ale  or  of  preparation  for  sale,  and  any  article,  whether  solid  or  liquid, 
intended  for  the  food  df  nmn,  and  sold  or  exposed  for  sale,  or  deposited 
in  any  place  for  the  purpose  of  sale  or  of  preparation  for  sale.  If  such 
animal  or  article  appears  to  him  to  be  diseased,  or  unsound,  or  un- 
wholesome, or  unfit  for  the  food  of  man,  he  shall  seise  and  carry  away 
the  same  himself  or  by  an  assistant  in  order  to  have  the  same  dealt 
with  bya Justice  according  to  the  provisions  of  Section  47  of  the 
Public  Health  (London)  Act,  1891. 
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APP.  A,  No.  li.  (9.)  He  shall  perform  all  the  duties  imposed  upon  him  by  anj  byelawa  and 

• .    ^^-~  regalations  of  the  Sanitary  Authority,  duly  oonnrmed  where  oon- 

pre^r^!or  firmation  is  legally  required,  in  respect  of  any  matter  affecting  the 

reviwd  in  the  '  public    health,  and   touching   which   the   Sanitary   Anthority    are 

Medical  authorised  to  frame  byelaws  and  regulations. 

Department 

during  1900.  (jq  j  He  BhaM  inquire  into  any  offensive  procens  of  trade  carried  on  within 

his  District,  and  report  on  the  appropriate  means  for  the  prevention  of 

any  nuisance  or  injury  to  health  therefrom. 

(11.)  He  shall  from  time  to  time  inspect  any  Bakehouses  which  are  Work- 
shops,  and  are  situate  within  his  District,  and  he  shall  thereupon 
report  to  the  Sanitary  Authority  whether  any  steps  are  necessary  to 
be  taken  for  the  purpose  of  enforcing,  as  respects  such  Bakehouses, 
the  provipions  of  Sections  34,  35,  and  81  of  the  Factory  and  Workshop 
.  Act,  1878,  and  Sections  15  and  16  of  the  Factory  and  Workshop 
Act,  1883. 

(12.)  He  shall  attend  at  the  office  of  the  Sanitary  Authority  or  at  some  other 
appointed  place,  at  such  stated  times  as  they  may  direct. 

(13.)  He  shall  from  time  to  time  report  in  writing  to  the  Sanitary  Authority 
his  proceedings  and  the  measures  which  may  require  to  be  adopted  for 
the  improvement  or  protection  of  the  public  health  in  his  District. 
He  shall  in  like  manner  report  vfith.  respect  to  the  sickness  occurring 
within  -his  District,  and  the  mortality  thereof,  so  far  as  he  is  able  to 
ascertain  the  same. 

(14.)  He  shall  keep  a  book  or  books,  to  be  provided  by  the  Sanitary 
Authority,  in  which  he  shall  make  an  entry  of  his  visits,  and  notes  of 
his  observations  and  instructions  thereon,  and  also  the  date  and  nature 
of  applications  made  to  him,  the  dai»  and  result  of  the  action  taken 
thereon  and  of  any  action  taken  on  previous  reports  ;  and  shall 
produce  such  book  or  books,  whenever  required,  to  the  Sanitary 
Authority. 

(15.)  He  shall  also  make  an  annual  report  to  the  Sanitary  Authority,  up  to 
the  Thirty-first  day  of  December  in  each  year,  comprising  a  summary 
of  the  action  taken,  or  which  he  has  advised  the  Sanitary  Authority 
to  take,  during  the  year  for  preventing  the  spread  of  disease,  and  an 
account  of  the  sanitary  state  of  his  District  generally,  at  the  end  of 
the  year.  The  report  shall  also  contain  an  account  of  the  inspections 
and  inquiries  which  he  has  made  as  to  conditions  injurious  or 
dangerous  to  health  existing  in  his  District,  and  of  the  proceedings  in 
which  he  has  taken  part  or  advised  under  any  Statute,  so  far  as  such 
proceedings  relate  to  those  conditions ;  and  also  an  account  of  the 
supervision  exercised  by  him,  or  on  his  advice,  for  sanitary  purposes 
over  places  and  houses  that  the  Sanitary  Authority  have  power  to 
regulate,  with  the  nature  and  results  of  any  proceedings  wluch  may 
have  been  so  required  and  taken  in  respect  of  the  same  during  the 
year.  The  report  shall  also  record  the  action  taken  by  him,  or  on  his 
advice,  during  the  year,  in  regard  to  offensive  trades,  to  factories  and 
workshops,  and  to  dairies.  The  report  shall  also  contain  tabular 
statements  (on  Forms  to  be  supplied  by  us,  or  to  the  like  effect)  of 
the  sickness  and  mortality  within  his  District,  classified  according  to 
diseases,  ages,  and  localities  : 

Provided  that,  if  the  Medical  Officer  of  Health  shall  resign  or  be 
removed  before  the  Thirty -first  day  of  December  in  any  year,  he  shall 
thereupon  make  the  like  report  for  that  part  of  the  year  during 
which  he  has  held  office. 

(16.)  He  shall  gi^e  immediate  information  to  Us  of  any  outbreak  of 
dangerous  epidemic  disease  within  his  District.  He  shall  transmit  to 
Us  a  copy  of  each  annual  report  and  of  any  special  report  made  by 
him.  On  his  advising  the  Sanitary  Authority  with  a  view  to  their 
requiring  the  closure  of  any  school  or  schools,  in  pTirsuance  of  tlie 
Code  of  Regulations  approved  by  the  Education  Department  and  for 
the  time  being  in  force,  he  shall  forthwith  report  specially  to  Us  tJie 
grounds  of  his  advice. 
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(17.)  At  the  same  time  that  he  gives  information  to  Us  of  an  outbreak  of  app.  A,No.  16. 
dangerous  epidemic  disease,  or  transmits  to  Us  a  copy  of  his  annual  — 

report  or  of  any  spedal  report,  he  shall  give  the  like  information  or  ^^^?I^a^ 

transmit  a  oopy  of  such  report  to  the  London  County  Council.  revved  in  the 

Medical 

(18.)  In  matters  not  specifically  provided  for  in  this  Order,  he  shall  observe  Department 

and  execute  any  instructions  issued  by  Us,  and  the  lawful  orders  and  during  1900. 
directions  of  the  Sanitary  Authority  applicable  to  his  office. 

(19.)  Whenever  We  shall  make  regulations  for  all  or  any  of  the  purposes 
specified  in  Section  134  of  tl^  Public  Health  Act,  1875,  as  extended  to 
London  by  Section  118  of  the  Public  Health  (Loudon)  Act,  1891,  and 
shall  declare  the  regulations  so  made  to  be  in  force  within  his 
District  or  any  part  thereof,  he  shall  observe  such  regulations,  so  far 
as  the  same  relate  to  or  concern  his  office. 


(7.) 

Memorandum  as  to  Annual  Rbports  of  Medical  Officers 

OF  Health  (Provinces). 

Every  medical  officer  of  health,  appointed  under  Order  of  the 
Local  Government  Board,  is  required  to  make  an  annual  report 
with  regard  to  each  sanitary  district,  or  division  of  a  district,  which 
is  under  his  superintendence.  This  report  is  to  be  for  the  year 
ending  the  31st  of  December,  or,  if  the  officer  at  that  date  has  not 
been  in  office  for  a  whole  year,  then  for  so  much  of  the  year  as  has 
elapsed  since  his  appointment.  The  report  is  to  made  to  the 
council  by  whom  he  is  appointed,  and  the  medical  officer  of  health 
himself  should  send  a  copy  of  it  to  the  Local  Oovemment  Board 
and  to  the  county  council  or  county  councils  of  the  county  or 
counties  within  which  his  district  may  be  situated.*  It  should  be 
made  as  soon  as  practicable  after  the  expiration  of  the  year  to 
which  it  relates.  The  medical  officer  of  health  ought  not,  in 
general,  to  have  any  difficulty  in  doing  this  within  a  month  or  six 
weeks  ;  but  if  from  any  special  circumstances  the  report  cannot  be 
completed  within  six  weeks,  it  should  be  understood  that  the  delay 
must  not  be  indefinite,  and  that  the  report  should  be  in  the  hands 
of  his  council,  and  of  the  Board,  within,  at  most,  three  months 
from  the  end  oC  the  year.  The  Board's  copy  of  the  report  should 
be  forwarded  to  them  when  the  original  is  sent  to  the  council, 

*  Where  the  district  for  which  a  medical  officer  of  health  acted  at  the  beginning 
of  the  year  has,  in  conseqaence  of  any  order  made  by  a  county  council  or  joint 
committee  under  the  Local  Government  Acts,  1888  and  1894,  been  placed  under 
the  jurisdiction  of  two  or  more  councils,  the  medical  officer  of  health  should 
mnd  to  each  council,  either  a  report  on  the  whole  area  for  which  he  has  acted 
daring  the  previous  year,  or  a  report  relating  to  so  much  of  that  area  as  on  the 
Slst  December  of  that  year  was  under  the  jurisdiction  of  each  council,  [f  one 
report  only  be  made,  the  medical  officer  of  health  should  make  such  distinctions 
as  will  enable  each  council  to  ascertain  the  facts  specially  relating  to  its  own 
district. 

In  cases  where  the  local  authority  having  jurisdiction  over  an  area  at  the 
beginning  of  the  year  has  ceased  to  exist,  the  medical  officer  of  health  should 
report  thereon  to  the  council  or  councils  exercising  authority  over  such  area  at 
the  time  that  he  makes  his  annual  report. 


252 


Memoranda 
prepared  or 
revised  in  the 
Medical 
Department 
during  1900. 


App.A,No.ie.  except  where  the  report  is  likely  to  be  printed  by  order  ofthe 
coancil.  In  such  cases  the  Board  need  only  be  supplied  with  a 
printed  eopy^  It  is  very  desirable  that  the  annual  report  should 
be  printed,  for  the  sake  of  facility  of  reference  and  in  order  that  a 
supply  of  copies  may  be  available  for  distribution  among  the  town 
or  district  councillors  and  other  persons  interested. 

Article  18  (Section  14)  of  the  Board*s  Order  of  March,  1891, 
specifies  the  information  to  be  contained  in  the  annual  report,  and 
is  annexed. 

The  report  should  be  chiefly  concerned  with  the"  conditions 
affecting  health  in  the  district  and  with  the  means  for  improving 
those  conditions.  It  should  contain,  an  account,  brought  up  to  the 
end  of  the  year  under  review,  of  the  sanitary  circumstances  of  the 
district,  and  of  any  improvement  or  deterioration  which  may  have 
occurred  during  the  year  in  these  circumstances.  Care  should  be 
be  taken  to  report  fully  and  explicitly  on  the  influences  affecting 
or  threatening  to  affect  injuriously  the  public  health  in  the  did* 
trict,  and  on  the  action  which  has  been  taken,  or  which  may  still 
be  needed,  with  a  view  to  combat  those  influences.  It  is  of  especial 
importance  that  the  medical  officer  of  health  should  record  what 
action  has  been  taken  to  remedy  unhealthy  conditions  which  have 
been  reported  by  him  in  previous  annual  reports,  or  in  special 
reports  presented  during  the  year  under  review,  and  that  attention 
should  be  called  afresh,  year  by  year,  to  such  as  remain 
unremedied. 

As  subjects  concerning  which  the  Board  desire  to  obtain, 
through  annual  reports  of  the  medical  officer  of  health,  not  only 
definite  general  information,  but  record  also  of  particular  changes 
of  condition  that  are  occurring  incidentally  or  by  action  of  the 
local  authority,  the  following  deserve  to  be  especially  borne  in 
mind  : — 

Physical  features  and  general  character  of  the  district. 

House  accommodation,  especially  for  the  working  class  :  its 
adequacy  and  fitness  for  habitation.  Sufficiency  of 
open  space  about  houses  and  cleanliness  of  surround- 
ings.    Supervision  over  erection  of  new  houses. 

Sewerage  and  drainage  :  its  sufficiency  in  all  parts  of  the 
district.  Condition  of  sewers  and  house  drains. 
Method  or  methods  of  disposal  of  sewage.  Localities 
where  improvements  are  needed. 

Excrement  disposal :  system  in  vogue  ;  defects,  if  any. 

Removal  and  disposal  of  house  refuse — whether  by  public 
scavenger  or  occupiers  :  frequency  and  method. 

Water  supply  of  the  district  or  its  several  parts :  its  source 
(from  public  service  or  otherwise),  nature  (river  water, 
well  water,  upland  water,  &c.),  sufficiency,  wholesome* 
ness^  and  freedom  (by  special  treatment  or  otherwise) 
from  risks  of  pollution; 
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Places  over  which  the  Council  have  supervision,  e,g»j  lodging    app.  a.  No.  le. 
houses,  slaughterhouses,  bakehouses,  dairies,  cowsheds  Memoninda 
and  milkshops,  factories  and  workshops,  and  oflFensive  P'JWTf  °«irf 

trades.  Medical 

Department 

Nuisances  :  proceedings  for  their  abatement — ^any  remaining  during  1900. 
unabated. 

Methods  of  dealing  with  infectious  diseases  :  notification  ; 
isolation  hospital  accommodation  and  its*  sufficiency  ; 
disinfection. 

With  regard  to  such  points  it  should  be  remembered  that  these 
reports  are  for  the  information  of  the  Board  and  of  the  county 
council  as  well  as  of  the  council  of  the  district,  and  that  a  state- 
ment of  the  local  circumstances  and  history  of  local  sanitary 
questions,  which  may  seem  superfluous  for  the  latter,  may  often 
be  needed  by  the  former  bodies. 

The  medical  officer  of  health,  in  reporting  his  proceedings  and 
advice,  should  put  on  record  whether  he  has  made  systematic 
inspections  of  his  district.  By  "  systematic  inspections "  are 
meant  inspections  independent  of  such  inquiries  as  the  medical 
officer  of  health  may  have  to  make  into  particular  outbreaks  of 
disease,  or  into  unwholesome  conditions  to  which  his  attention 
has  been  specially  called  by  complaints  or  otherwise,  and  such 
inspections  will  include  the  house-to-house  inspections  which 
may  be  necessary  in  particular  localities. 

In  making  systematic  inspections,  as  in  much  of  his  other  action, 
the  medical  officer  of  health  will  usually  have  required  the  assist- 
ance of  the  inspector  of  nuisances ;  and  the  medical  officer  should 
include  in  his  report  an  account  of  the  action  which,  at  his 
instance,  the  inspector  may  have  taken  for  the  removal  of 
nuisances  injurious  to  health. 

The  report  should  deal  with  the  extent,  distribution,  and  causes 
of  disease,  especially  of  epidemic  and  notifiable  diseases  within 
the  district,  and  should  give  an  account  of  any  noteworthy  out- 
breaks of  such  diseases  during  the  year  under  review,  stating  the 
result  of  his  investigations  into  their  origin  and  propagation,  and 
the  steps  taken  by  him,  or  on  his  advice,  with  a  view  to  check 
their  spread. 

The  tabular  statements  of  sickness  and  mortality  in  the  district 
during  the  year,  to  be  made  on  the  forms  supplied  for  the 
purpose,  should  be  the  subject  of  comment  in  the  text  of  the 
report,  in  so  far  as  deductions  from  them  may  assist  the  Board 
and  the  Councils  concerned  to  an  appreciation  of  the  lines  of 
action  needful  in  the  future.  .  ;.  , 

'  It  wiUbe.  observed  that  the  forms  for  record  of  statistical  data 
supplied  on  the  present  occasion  differ  from  those  supplied  in 
former  years.  Four  tables  have,  at  the  suggestion  of  the  Incor- 
porated Society  of  Medical  Officers  of  H^th,  been  substituted 
for  the  Tables  A  and  B  previously  in  use.  -  Th4a  Jbtaa  he^n  :dome 
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app.  A.No.  16.  with  a  view  to  facilitate    record    of    a   minimum    amonnt   of 
Memonwda       Statistical  information  of  the  sort  desired  by  the  Board. 

the 


prepared  or 
ivisedin 


re 
Medical 


As  regards  these  several  tables  a  few  observations  appear  to  be 


In  Table  I  should  be  stated  for  the  whole  district  under  the 
superintendence  of  a  medical  officer  of  health  the  number  and 
rates  of  births,  and  of  deaths  under  one  year  and  at  all  ages,  and 
the  data  on' which  the  nett  death-rate  is  based.  Spaces  are  given 
for  the  insertion  of  the  corresponding  figures  for  the  ten  previous 
years  for  purposes  of  comparison,  a  comparison  which  will  often 
yield  points  of  interest.  In  most  cases  there  should  be  no 
difficulty  in  obtaining  the  figures  for  former  years  from  previous 
annual  reports,  but  if  owing  to  changes  in  the  constitution  of  the 
district  or  for  other  reasons  the  figures  cannot  be  ascertained  for 
ten  years,  they  should  be  given  for  as  far  back  as  they  are 
available. 

In  Table  II  the  births,  and  the  deaths  corrected  by  the  exclusion 
of  those  of  non-residents  and  the  inclusion  of  those  of  residents 
dying  elsewhere,  are  to  be  distributed  among  the  localities  to 
which  they  belong,  space  being  given  in  this  table  also  for  the 
insertion  of  the  corresponding  figures  in  previous  years.  As 
regards  the  classification  by  localities,  it  is  to  be  observed  that  the 
district  under  the  superintendence  of  a  medical  officer  of  health 
may  contain  several  parts  evidently  differing  in  their  circum- 
stances, or  having  very  different  i*ates  of  mortality,  either  from  all 
causes,  or  from  some  particular  disease  or  class  of  diseases.  The 
observation  of  these  differences  can  scarcely  fail  to  lead  to 
valuable  information,  especially  when  the  returns  for  several 
years  can  be  compared  together,  and  it  is  in  view  of  such  differ- 
ences that  the  tabular  statements  are  required  in  Article  18 
(Section  14)  to  be  classified  according  to  ^^  localities j^  and  that 
provision  for  such  a  classification  is  made  in  the  forms  supplied 
for  returns  of  deaths.  In  the  absence  of  any  obvious  differences 
of  the  above  sort,  it  will  still  be  desirable  where  the  district  is  of 
any  considerable  size  and  has  recognized  sub-divisions  to  classify 
the  deaths  according  to  the  part  of  the  district  in  which  they 
occur  ;  and  for  this  purpose  any  areas  of  known  population  (such 
as  wards,  parishes  or  groups  of  parishes,  or  registration  sub- 
districts)  may  be  taken ^  as  representing  "  localities "  for  the 
purposes  of  the  Order. 

In  small  districts  having  no  suh-di visions  of  knoun  j^oj/nla- 
tion  Table  II  need  not  be /tiled  xqy. 

Table  III  provides  for  the  number  of  notified  cases  of  infectious 
disease  during  the  year,  classified  according  to  ages  of  patients 
and  localities,  and  also  the  number  of  cases  removed  to  hospital 
from  each  locality.  As  regards  the  classification  according  to 
locality,  the  same  considerations  apply  to  the  records  of  sickness 
as  to  those  of  deaths. 

Table  IV  provides  for  the  deaths  during  the  year  from  various 
causes,  classified  according  to  ages  and  localities.    In  populous 
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diftricts  a  more  extended  table  in  a  similar  form  containing  a    app.a,No.16. 
more  complete  classification  of  causes  of  death  may  with  advantage  Memoranda 
be  sabstitated  for  this  form.  prepared  or 

revised  in  the 
Medical 

Great  care  should  he  taken  to  note  carefully  the  headings  and  S?rinJ?Soo* 
the  footnotes  before  proceeding  to  fill  the  columns  and  the 
blank  spaces  in  these  tables. 

What  has  been  said  above  with  regard  to  the  information  which 
an  annual  report  should  contain  must  be  understood,  not  as 
suggesting  that  the  report  should  be  limited  to  these  subjects,  but 
as  indicating  the  sort  of  information  required  by  the  Board^s 
Order.  Many  medical  officers  of  health  will  doubtless,  with 
great  advantage  to  the  administration  of  their  districts,  furnish 
much  more  detailed  information  and  statistics  respecting  particular 
questions  to  which  they  have  been  led  by  the  circumstances  of 
the  foregoing  year  to  devote  attention,  or  in  the  investigation  of 
which  they  may  have  arrived  at  definite  conclusions.  Any 
information  of  this  kind  will  be  appreciated  by  the  Local 
Government  Board. 


W.  H.  Power, 

Medical  Officer. 


Local  Oovernment  Board, 
December,  1900. 


EZTBACT  FROM  THE  OBDES  OF  THE  LOOAL  GOVEBNMENT  BOABD. 

23rd  Maroh,  1891. 

Dutiei, 

Art.  18.  The  foUowing  shall  be  the  duties  of  the  Medical  Officer  of  Health  in 
respect  of  the  District  for  which  he  is  appointed  : — 

(1.)  He  shall  inform  himself  as  far  as  practicable  respecting^  all  influences 
affecting  or  threatening  to  affect  injuriously  the  public  health  within 
the  District. 

(2.)  He  shall  inquire  into  and  ascertain  by  such  means  as  are  at  his  disposal 
the  causes,  origin,  and  distribution  of  diseases  within  the  District,  and 
ascertain  to  what  extent  the  same  have  depended  on  conditions  capable 
of  removal  or  mitigation. 

C8.)  He  shall  by  inspection  of  the  District,  both  systematically  at  certain 
periods,  and  at  intervals  as  occasion  may  require,  keep  himself 
informed  of  the  conditions  injurious  to  health  existing  therein. 

(4.)  He  shall  be  prepared  to  advise  the  Sanitary  Authority  on  all  matters 
affecting  the  health  of  the  District,  and  on  all  sanitary  points  involved 
in  the  action  of  the  Sanitary  Authority  ;  and  in  cases  requiring  it,  he 
shall  certify  for  the  goidanoe  of  the  Sanitary  Authority  or  of  the 
Justices,  as  to  any  matter  in  respect  of  which  the  Certificate  of  a 
'  Medical  Officer  of  Health  or  a  Medical  Practitioner  is  required  as  the 
basis  or  in  aid  of  sanitary  action. 


*-• 


256 

AFP.  A,  No.  16.  C^*)  He  shall  adyise  the  Sanitary  Aathoritj  on  any  qaattion  relating  to 

— "  health  involved  in  the  framing  and  subeeqnent  working  of  tnoh 

^A°md  or  byelaws  and  reguhitions  as  they  may  have  power  to  make,  and 

re^iSlhi^e  ^   ^  ^^®  adoption  by   the  Sanitary  Authority   of   the   InfeotiouB 

MedUoU  Diseases  (Prevention)  Act,  1890,  or  of  any  section  or  sections  of 

Departmrat  gnoh  Act. 
daring  1900. 

(6.)  On  receiving  information  of  the  outbreak  of  any  contagions,  infectious, 
or  epidemic  disease  of  a  dangerous  character  within  the  District,  he 
shall  visit  without  delay  the  spot  where  the  outbreak  has  occurred, 
and  inquire  into  the  causes  and  circumstances  of  such  outbreak,  and 
in  case  he  is  not  satisfied  that  all  due  precautions  are  being  taken,  he 
shall  advise  the  persons  competent  to  act  as  to  the  measures  which 
may  appear  to  him  to  be  required  to  prevent  the  extension  of  the 
disease,  and  take  such  measures  for  tiie  prevention  of  disease  as 
he  is  legally  authorised  to  take  under  any  Statute  in  force  in  the 
Distiict,  or  by  any  Resolution  of  the  Sanitary  Authority. 

(7.)  Subject  to  the  instructions  of  the  Sanitary  Authority  he  shall  direct  or 

superintend  the  work  of  the  Inspector  of  Nuisances  in  the  way  and  to 

the  extent  that  the  Sanitary  Authority  shall  approve,  and  on  receiving 

information  from  the  Inspector  of  Nuisances  that  his  intervention  is 

■   '  required  in  consequence  of  the  existenee  of  any  nuisance  injurious  to 

health,  or  of  any  overcrowding  in  a  house,  he  shall,  as  early  as 
practicable,  take  such  steps  as  he  is  legally  authorised  to  take  under 
any  Statute  in  force  in  the  District,  or  by  any  Resolution  of  the 
Sanitary  Authority,  as  the  circumstances  of  the  case  may  justify  and 
require. 

(8.)  In  any  case  in  which  it  may  appear  to  him  to  be  necessary  or  advisable, 
or  in  which  he  shall  be  so  directed  by  the  Sanitary  Authority,  he  shall 
himself  inspect  and  examine  any  animal,  carcase,  meat,  poultry,  game, 
flesh,  fish,  fruit,  vegetables',  com,  bread,  flour,  or  milk,  and  any  other 
article  to  which  the  provisions  of  the  Public  Health  Act,  1875,  in  this 
behalf  shall  apply,  exposed  for  sale,  or  deposited  for  the  purpoee  of 
sale  or  of  preparation  for  sale,  and  intended  for  the  food  of  man, 
which  is  deemed  to  be  diseased,  or  unsound,  or  unwholesome,  or  unfit 
for  the  food  of  man ;  and  if  he  finds  that  such  animal  or  article  is 
diseased  or  unsound,  or  unwholesome,  or  unfit  for  the  food  of  man, 
he  shall  give  such  directions  as  may  be  necessary  for  causing  the  same 
to  be  dealt  with  by  a  Justice  according  to  the  provisions  of  the 
Statutes  applicable  to  the  case. 

(9.)  He  shall  perform  all  the  duties  imposed  upon  him  by  any  byelaws  and 
regulations  of  the  Sanitary  Authority,  duly  confirmed  where  confirma- 
tion is  legally  required,  in  respect  of  any  matter  affecting  the  public 
health,  and  touching  which  they  are  authorised  to  frame  byelaws  and 
"  regulations. 

(10  He  shall  inquire  into  any  offensive  process  of  trade  carried  on  within 
the  District,  and  report  on  the  appropriate  means  for  the  prevention 
of  any  nuisance  or  injury  to  healui  therefrom. 

(11.)  He  shall  attend  at  the  office  of  the  Sanitanr  Authority  or  at  some  other 
appointed  place,  at  such  stated  times  as  they  may  direct. 

(12.)  He  shall  from  time  to  time  report  in  writing  to  the  Sanitary  Authority 
his  proceedings,  and  the  measures  wbdidi  may  require  to  be  adopted 
for  the  improvement  or  protection  of  the  public  health  in  the  District. 
He  shall  in  like  manner  report  with  respect  to  the  sickness  and 
mortality  within  the  District,  so  far  as  he  has  been  fflafrled  to 
ascertain  the  same. 

.  .  (IS.)  He .  shall  keep  .  a  book  or  books,  to  b^  provided  by  the  Sanitary 
Authority,  uil  which  he  shall  make  an.  entry  of  his  visits,  and  notes  of 
his  observations  and  instructions  thereonv  and  also  the  date  and 
nature  of  applications  made  to  him,  th^  date  and  residt  of  the  action 
taken  thereon  and  of  any. action  taken  on  previous  reports ;  and  shall 
produce  such  b<>ok  or  books,'  whenever  r^uired,  to  the  Sanittey 
-      ■-  '  -  AnthoHty.       "  '  .  -  '* 
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(14.)  He  shall  also  make  an  annaal  report  to  the  Sanitary  Authority,  up  to    app.  A,  No.  16. 
the  end  of  Deoember  in  eaoh  year,  comprising  a  summary  of  the  — 

action  taken,  or  which  he  has  advised  the  Sanitary  Authority  to  take,  JJSSSd  J? 
during  the  year  for  preventing  the  spread  of  disease,  and  an  account  ^vued  in  the 
of  the  sanitary  state  of  his  District  generally  at  the  end  of  the  year.  Medical 
The  report  shall  also  contain  an  account  of  the  inquiries  which  he  has  P^K'HJS!^ 
made  as  to  conditions  injurious  to  health  existing  in  the  District,  and  ^^^'^V  '^^* 
of  the  proceedings  in  which  he  has  taken  part  or  advised   under  any 
Statute,  so  far  as  such  proceedings  relate  to  those  conditions  ;  and  also 
an  account  of  the  supervision  exercised  by  him,  or  on  his  advice,  for 
sanitary  purposes  over  places  and  houses  that  the  Sanitary  Authority 
have  power  to  regulate,  with  the  nature  and  results  of  any  proceed- 
ings which  may  have  been  so  required  and  taken  in  respect  of  the 
same  during  the  year.    The  report  shall  also  rec«)rd  the  action  taken 
by  him,  or  on  his  advice,  during  the  year  in  regard  to  offensive  trades, 
to  dairies,  cow-sheds,  and  milk  shops,  and  to  factories  and  workshops. 
The  report  shall  also  contain  tabuUu:  statements  (on  Forms  to  be 
supplied  by  Us,  or  to  the  like  effect),  of  the  sickness  and  mortality 
within   the   District,    classified    according    to    diseases,    ages   and 
localities : 

Provided  that,  if  the  Medical  Officer  of  Health  shall  cease  to  hold 
office,  before  the  Thirty-first  day  of  December  in  any  year,  he  shall 
make  the  like  report  for  so  much  of  the  year  as  shall  have  expired 
when  he  ceases  to  hold  office. 

(15.)  He  shall  give  immediate  information  to  Us  of  any  outbreak  of 
dangerous  epidemic  disease  within  the  District,  and  shall  transmit  to 
(Is  a  copy  of  each  annual  report  and  of  any  special  report.  He  shall 
make  a  special  report  to  Us  of  the  grounds  of  any  advice  which  he 
may  give  to  the  Sanitary  Authority  with  a  view  to  their  requiring  the 
closure  of  any  school  or  schools,  in  pursuance  of  the  Code  of  Regula- 
tions approveid  by  the  Education  Department,  and  for  the  time  being 
in  force. 

(16.)  At  the  same  time  that  he  gives  information  to  Us  of  an  outbreak  of 
infectious  disease  or  transmits  to  Us  a  copy  of  his  annual  report  or  of 
any  special  report,  he  shall  give  the  like  infornmtion  or  transmit  a 
copy  of  such  report  to  the  County  Council  or  County  Councils  of  the 
County  or  Counties  within  which  his  District  may  be  situated. 

(17.)  In  matters  not  specifically  provided  for  in  this  Order,  he  shall  observe 
and  execute  any  instructions  issued  by  Us.  and  the  lawful  orders  and 
directions  of  the  Sanitary  Authority  applicable  to  h's  office. 

(18.)  Whenever  We  shall  make  regulations  for  all  or  any  of  the  purposes 
specified  in  Section  134  of  the  Public  Health  Act,  1875,  and  shall 
declare  the  regulations  so  made  to  be  in  force  within  any  area 
comprising  the  whole  or  any  part  of  the  District,  he  shall  observe 
such  reguUitions,  so  far  as  the  same  relate  to  or  concern  his  office. 


b96S  R 
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No.  17. 


ACT.  A,  No.  17.  Report    on    Geological    Considerations    in    relation    to 

Public   Health   and   Sanitary   Administration;   by 
Dr.  Parsons. 


Geoloeioal 
Ck>n8iaeratlon8 
in  relation  to 
Public  Health 
and  Sanitary 
Administra- 
tion ;  by  Dr. 
Fartona. 


The  poBseBsion  of  accurate  and  sufficiently  detailed  information 
as  to  the  nature  of  the  subsoil  and  subjacent  strata  is  of  impor- 
tance in  a  large  number  of  cases  in  which  ther^  is  question  of 
danger  to  the  public  health,  or  in  which  sanitary  "^orks  are 
proposed  to  be  carried  out.  This  is  especially  the  case  ill  relation 
to  works  of  water  supply  from  underground  sources,  whether  the 
problem  be  that  of  providing  a  new  supply,  or  the  detection  and 
prevention  of  danger  of  pollution  of  existing  sources.  Among 
the  more  material  points -in  this  connection  may  be  mentioned 
the  extent  and  position  of  the  outcrop  of  permeable  rock  which 
forms  the  gathering  ground  ;  the  degree  of  porosity  of  the  rock  as 
affecting  the  proportion  of  the  rainfall  absorbed  and  the 
thoroughness  of  the  filtration  which  the  water  undergoes  in 
passing  through  it ;  the  level,  quantity,  and  direction  of  flow  of 
the  underground  water ;  the  existence  of  fissures  and  channels 
which  may  facilitate  the  passage  of  the  underground  water,  or  of 
impermeable  beds  or  faults  which  may  limit  its  flow  in  particular 
directions  ;  and  the  chemical  composition  of  the  strata  as  affecting 
the  mineral  ingredients  of  the  water. 

In  investigating  outbreaks  of  disease  suspected  to  have  been 
caused  by  pollute«l  well  water  knowledge  of  such  points  con- 
cerning the  water-bearing  strata  is  often  of  essential  importance. 

Geological  information  has  also  a  bearing  upon  other  matters  of 
sanitary  administration.  In  the  establishment  of  burial  grounds 
and  sewage  irrigation  works,  the  suitability  of  the  soil  and  the 
possibility  of  pollution  of  underground  water-sources  have  to  be 
considered. 

The  nature  of  the  subsoil,  as  affording  stable  dry  and  healthy 
sites  for  buildings,  has  to  be  taken  into  account,  both  in  the 
erection  of  buildings  of  a  public  character  and  in  framing  bye- 
laws  with  respect  to  new  buildings.  The  stability  of  buildings  in 
particular  situations  may  be  en<langered  by  the  liability  to  land- 
slips, and,  in  the  colliery  districts,  by  subsidences,  the  result  of 
undermining. 

There  is  reason  to  suspect  that  the  nature  of  the  soil  has 
influence  upon  the  prevalence  of  particular  diseases.  It  has  long 
been  known  that  phthisis  is  more  prevalent,  cceteris  paribuSy  upon 
damp  retentive  soils  than  upon  those  of  a  drier  nature,  and 
observers  have  found  reason  to  surmise  that  a  relation  exists 
between  soil  conditions  and  the  endemic  prevalence  of  certain 
other  diseases,  as  typhoid  fever,  diarrhoea,  and  cancer. 


259 

In  studying  fchese  various  qnestions,  the  published  maps,  &o.,  app.a,No.  17. 

of  the  Oeological  Survey  are  of  particular  value.    In  relation  to  oeoioffioai 

most  of  such   questions    the  maps  of  the  Drift  Series,  where  S*J!J^^**S" 

published,  are  the  most  useful ;  but  where  deep  wells  or  risks  PubUo  Health 

of  undermining  are  concerned,  the  maps  of  the  solid  geology  AdnSSlS^ 

need  to  be  consulted,  and  useful  information  is  also  sometimes  tion ;  br  Dr. 

to  be  obtained  from  the  Horizontall  Sections.    The  maps  would,  ^**"°°*- 
however,  be  more  useful  than  they  are  but  for  the  following 
circumstances : — • 

1st. — The  scale  of  one  inch  to  a  mile  is,  in  many  mstanees,  too 
small  to  show  the  nature  of  the  ground  in  the  required  deteil^  and 
it  would  be  of  advantage  if  maps  were  publi^ed  on  the  6-inch 
scale,  not  only  of  the  mining  districts  but  also  of  the  populous 
regions  in  the  neighbourhood  of  London  and  other  lafge  towns, 
if  not  indeed  for  the  whole  country. 

2nd. — ^There  are  stiH  nurny  pafttr  of  the  country  for  which  the 
drift  maps  have  not  yet  been  published,  even  where  drift  is 
present  in  such  abundance  as  to  affect  markedly  the  character  of 
the  surftu^e. 

3rd. — In  the  older  maps  the  topographical  details  are  often, 
through  lapse  of  time,  incomplete  or  incorrect.  The  strata,  too, 
are  sometimes  not  mapped  in  sufficient  detail ;  beds  of  different 
lithological  character  not  being  distinguished.  Thus,  in  the  older 
maps,  formations  such  as  the  coal  measures  and  the  millstone  grit 
are  denoted  each  by  a  single  colour,  although  these  formations  are 
composed  of  alternations  of  beds  of  different  lithological  character 
— sandstones  and  shales — ,  and  in  relation  to  works  of  water 
supply  and  other  sanitary  matters  the  difference  between  sand- 
stone and  shale  may  be  as  important  as  if  they  were  formations 
belonging  to  different  geological  epochs.  These  defects  are 
mostly  met  with  in  the  earlier  maps,  such  as  those  of  S.W. 
England,  and  more  especially  in  South  Wales,  where,  in  the 
rapidly  deveteping  populous  centres,  the  need  f6r  sanitary  works 
is  constantly  arising,  but  where  the  maps  of  the  old  series  are, 
for  the  reasons  given,  almost  useless.  A  new  survey  of  this 
r^on  is  now,  I  learn,  in  progress. 

As  showing  how  geological  circumstances  may  be  of 
in^>ortance,  even  in  cases  where  they  might  appear  at  first 
Biirht  to  have  little  bearing,  I  may  allude  to  a  report  on 
**  Sewerage  and  Drainage  Arrangements  and  the  Pollution  of 
Sireams  in  certain  Valleys  in  the  Counties  of  Monmouth  and 
Glamorgan/*  which  wae  made  by  the  late  Mr.  T.  W.  Thompson, 
Medical  Inspector  of  the  Local  Government  Board,  and 
published  in  1896.  In  this  report  it  was  found  necessary  to 
consider  in  some  detail  the  geological  structure  of  the  region 
in  question  with  reference  to  the  probable  life  of  the  collieries 
in  different  places,  and  the  consequent  prospects  of  the 
maintenance  of  the  existing  populations  at  their  present  level, 
and  of  the  springing  up  of  populous  centres  in  aew  regions. 

*  TheM  ctofeott  are  in  oonrae  of  being  remedied  as  the  Sanrey  progreeiee. 
aMS  R  2 
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AW.  A,  No,  17.  Upon  the  prospects  of  different  localities  in  this  respect  the 

OeokMricai  question  of  the  sewerage  arrangements  appropriate  to  the 

i?jSa^*tS"  i^eeds  of  each  locality  largely  depended.     The  question  of 

i^iJoHettith  possible  fracture  of  sewers  through  subsidence  of  Uie  ground, 

AdminisfenU  &s  the  result  of  undermining,  had  also  to  be  considered. 


tiOD ;  b7  Dr. 
FftrsoDS. 


Where  the  published  maps  are  not  sufficient,  or  in  cases  in 
which  more  detailed  information  or  explanation  on  geological 
points  is  needed,  the  Medical  Department  of  the  Local  Govern- 
ment Board  have  often  consulted,  both  by  letter  and  by  personal 
interview,  the  officers  of  the  Geological  Survey,  and  have 
received  from  them  much  courtesy  and  valuable  advice  and 
assistance.  As  illustrations  of  the  value  of  the  personal  assistance 
of  the  Geological  Survey  to  the  work  of  the  Local  Government 
Board,  I  may  mention  the  following  instances  : — 

1.  In  1809  the  late  Sir  George  Buchanan,  then  a  Medical 
Inspector  in  the  Medical  Department  of  the  Privy 
Council  (afterwards  transferred  to  the  Local  Govern- 
ment Board),  was  engaged  on  an  inquiry  into  the 
distribution  of  phthisis  as  affected  by  dampness  of  soil. 
An  enquiry  made  by  him  in  the  previous  year  into  the 
results  which  had  hitherto  been  gained  in  England  by 
works  .designed  to  promote  the  public  health,  had 
shown  that  in  certain  towns  where  works  of  drainage 
had  effected  a  drying  of  the  subsoil,  their  execution 
had  been  followed  by  a  marked  diminution  of  the 
mortality  from  phthisis,  while  in  other  towns,  where 
sewerage  had  not  effected  a  drying  of  the  subsoil,  no 
such  reduction  of  phthisis  mortality  had  followed.  It 
was  then  sought  to  verify  the  relation  thus  indicated 
between  wetness  of  soil  and  prevalence  of  consumption 
by  comparison  of  the  rates  of  mortality  from  this 
disease  in  districts  on  reteutive  soils  with  those  in 
districts  on  naturally  dry  soils.  The  general  result  of 
the  enquiry,  which  was  in  full  accordance  with  that  of 
the  previous  one,  was  summed  up  by  Dr.  Buchanan  in 
the  words,  *'  Wetness  of  soil  is  a  cause  of  phthisis  to 
the  population  living  upon  it."  In  his  introductory 
remarks  he  says  : — "  The  Geological  Survey  of  England, 
advancing  to  completeness  in  its  records  of  the  great 
formations  of  the  country,  has  hitherto  mapped  the 
minute  surface  geology  only  in  the  counties  of  Surrey, 
Kent,  and  Sussex.  From  the  present  point  of  view  it 
is  plain  that  surface  peculiarities  must  be  taken  into 
account  quite  as  much  as  the  great  divisions  of  the 
geologist — that  brick-earth,  drift  gravel,  river  alluvium, 
and  the  like,  have  an  importance  in  themselves  apart 
from  the  character  of  the  larger  formations  over  which 
they  lie.  The  three  south-eastern  counties,  therefore, 
form  the  only  area  where  the  Survey  yet  affords 
materials  for  profitable  detailed  examination  of  soil 
as  affecting  the  health  of  residents  on  it,  and  the 
present  report  will  concern  itself  exclusively  with 
them." 
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Among  the  materials  for  the  report,  Dr.  Bachanan  app.  a.  No.  17. 

mentions  the  maps  of  the  Geological   Survey,   with  Geological 

various   unpublished   sections    and    other  documents  iJ,°^jfi5^**^°* 

placed  at  his  disposal   by  the  then  Director-General  Pabiic  Health 

(Sir  R.  Murchison),  and  minute  information  about  the  Admlntetra? 

topography  and  geology  of  particular  districts  supplied  ^on ;  by  Dr. 
by  Mr.  Whitaker  and  Mr.  Topley,  two  of  the  geologists    ^'^"'^ 
who -had  actually  worked  the  three  counties  under 
examination. 

These  researches  having  shown  that  dampness  of  the 
soil  was  a  cause  of  phthisis  among  people  living  thereon, 
attention  was  called  to  the  importance  of  securing 
di*yness  of  sites  of  houses.  By  the  Public  Health  Act 
of  1875,  local  authorities  were  empowered  to  make  bye- 
laws  with  respect  to  foundations  and  walls  of  new 
buildings  "  for  purposes  of  health,"  whereas  previously 
they  were  empowered  to  make  such  byelaws  only  for 
the  objects  of  securing  stability  and  the  prevention  of 
fires.  A  model  series  of  byelaws  was  framed  by  the 
Local  Government  Board  and  issued  in  1877,  and  has 
since  teen  widely  adopted.  Among  the  clauses  are 
several  vnth  the  aim  of  securing  dryness  of  the 
habitation,  as  by  requiring  the  provision  of  a  layer  of 
asphalte  or  concrete  over  the  earth  beneath  the  house, 
and  of  a  damp-proof  course  in  the  walls ;  and,  where 
necessary,  the  iinderdraining  of  damp  sites  and  the 
levelling  up  of  low  lying  ones. 

To  the  attention  paid  in  modern  house  building  to 
tecure  dryness  of  foundations  we  may  probably  attribute 
a  share,  among  other  improvements  in  the  housing  and 
general  well  being  of  the  people,  in  the  remarkable 
decline  which  has  taken  place  in  recent  years  in  the 
mortality  from  phthisis,  to  which  attention  is  called  by 
the  Registrcir-General  in  his  annual  report  for  1897. 
This  reduction,  in  the  period  1891-97  as  compai*ed  with 
1861-70,  amounted  to  o5  per  cent,  in  males  and  49  per 
cent,  in  females  ;  and  the  circumstance  that  the  reduc- 
tion was  greatest  in  the  earlier  stages  of  life  in  both 
sexes,  and  greater  in  women  than  in  men,  is  consistent 
with  the  more  healthful  condition  of  dwelling-houses, 
in  which  women  and  children  spend  more  time  than 
men,  having  been  one  of  the  factors  in  bringing  it 
about. 

In  the  other  examples  which  I  shall  quote,  in  which  the 
personal  assistance  of  officers  of  the  Geological  Survey  was 
obtained,  the  geological  data  had  a  more  local  and  inmiediate 
bearing. 

2.  In  1883  the  Local  Government  Board  had  before  them  a 
proposal  to  supply  the  village  of  Holt,  Norfolk,  with 
water  from  a  spring  issuing  from  the  foot  of  the  hill 
on  which  the  village  stands.  The  situation  of  the 
spring  did  not  suggest  likelihood  of  contamination  and 
the  water  was  to  outward  appearance  clear  and  good, 
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bat  chemical  analyses  had  thrown  suspicion  on  its 
purity.  Local  opinion  was  in  favour  of  its  ust^,  and  it 
was  stated  that  a  deep  boring  into  the  chalk,  made  as 
an  alternative  source,  had  failed  to  yield  a  satisfactory 
supply.  In  reply  to  a  request  from  the  Board  a  report 
by  Mr.  H.  B.  Woodward  was  furnished,  through  the 
then  Director  of  the  Oeologioal  Survey.  This  report 
showed,  first,  that  the  position  of  the  gathering  ground 
from  which  the  spring  was  fed  was  such  that  leakage 
from  cesspools,  &c.,  in  Holt  would  reach  the  water  on 
its  way  to  the  spring;  and,  second,  that  the  borings 
into  the  chalk  hlad  not  been  carried  deep  enough  to 
reach  the  water-bearing  stratum. 

3.  In  1896  the  Local  Government  Board  received  from  the 

War  Office  a  complaint  of  the  unsatisfactory  state  of 
the  drainage  of  Havant  and  Bedhampton,  Hampshire, 
as  endangering  the  purity  of  the  Portsmouth  water 
supply,  which  is  obtained  from  springs  in  the  Chalk  at 
those  places,  and  the  Board  were  asked  to  investigate 
the  matter.  As  geological  considerations  appeared  to 
be  largely  involved,  the  Board  suggested  that  the  War 
Office  should  secure  the  co-operation  in  the  inquiry  of 
a  member  of  the  staff  of  the  Geological  Survey 
acquainted  with  the  geology  of  the  district,  and  Mr. 
Whitaker,  F.R.S.,  then  senior  geologist-,  was  accordingly 
associated  with  the  Board's  inspector.  Dr.  Theodore 
Thomson,  in  the  inquiry.  The  report  of  Dr.  Thomson, 
**  On  the  Conditions,  topographical,  geological,  and 
sanitary,  of  the  Havant  Districts  (Rural  and  Urban)  in 
their  relations  with  the  sources  of  the  Borough  of 
Portsmouth  Company's  Water  Supply,"  was  published 
in  1899,  and  contained,  as  an  appendix,  a  memorandum 
by  Mr.  Whitaker  on  the  geology  of  the  neighbourhood 
of  Havant  in  connection  with  the  water  supply  of 
Portsmouth,  illustrated  by  a  geological  map  of  the 
neighbourhood  on  the  6-inch  scale  and  a  section  of  the 
strata.  In  this  memorandum  Mr.  Whitaker  remarks 
that  the  geological  lines  which  are  of  most  importance 
in  this  connection,  as  shown  on  the  new  map  (6-inch 
scale)  differ  a  good  deal  from  those  on  the  old  1-inch 
map  (sheet  11),  which  were  drawn  many  years  ago 
when  drift  was  ignored,  and  when  no  evidence  from 
borings  existed.  The  old  lines,  indeed,  he  says,  must 
be  taken  only  as  a  sketch,  and  as  one  made  at  a  time 
when  the  extension  of  beds  hidden  under  drift  was  a 
matter  of  little  interest. 

4.  In  1898  the  Local  Government  Board  had  before  them  an 

application  for  sanction  to  a  loan  for  water  supply  to 
the  village  of  Maiden  Newton,  Dorsetshire.  Evidence, 
however,  was  given  at  the  local  inquiry  that  the  course 
of  flow  of  the  underground  water  was  such  that  the 
springs  from  whicL  the  water  was  proposed  to  be 
obtained  would  be  likely  to  be  polluted  by  the  drainage 
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of  certain  villages.      Mr.  Hawkins,  of  the  Geological  app.a.No.  n. 
Survey,  however,  was  able  to  advise  the  Board  that  the  Geological 
flow    of    underground    water    was    in    the    contrary  {i^J^tlon  to" 
direction  to  what  had   been  asserted,  and  that  the  Public  Health 
springs    were    not    likely   to    be    polluted,  and    the  AdmlS^itJaT 
objection  therefore  fell  to  the  ground.  ^^n  by  Dr. 

6.  In  January,  1900,  the  Local  Government  Board  had 
occasion  to  consult  the  Geological  Survey  respecting 
the  water  supply  and  sewage  disposal  of  a  hospital 
which  it  WBS  proposed  to  establish,  with  their  sanction, 
at  Defford,  Worcestershire,  and  an  inspection  of  the 
site  was  made  by  Mr.  H.  B.  Woodward,  of  the 
Geological  Survey,  in  company  with  one  of  the  Board's 
medical  inspectors.  The  proposed  site  of  the  hospital 
was  on  a  limited  patch  of  gravel  overlying  lias  clay, 
and  from  Mr.  Woodward's  report  it  appeared  that  the 
supply  of  water  which  might  be  obtained  from  a  well 
on  the  site  might  fail  in  exceptionally  dry  seasons ; 
that  pumping  from  a  well  ^t  the  hospital  would 
diminish  the  amount  of  water  obtainable  from  another 
well  supplying  people  in  the  neighbourhood,  and  that 
the  proposed  well  at  the  hospital  would  be  liable  to 
pollution  both  from  the  drainage  of  an  existing  farm- 
yard, and  also  from  the  disposal,  by  irrigation  upon 
the  site,  of  the  sewage  of  the  hospital  itself. 

6.  The  Local  Government  Board  have  recently  had  before 
them  an  application  from  the  Coalville  Urban  District 
Council,  Leicestershire,  for  a  loan  for  works  of  sewage 
disposal.  Objection  was  raised  by  the  parishioners  of 
a  neighbouring  village  on  the  ground  of  danger  of 
pollution  of  springs  from  which  the  water  supply  of 
the  village  is  obtained.  These  springs  are  in  a 
different  valley  to  the  proposed  sewage  farm,  but  it 
was  feared  that  sewage  might  find  its  way  into  the 
springs  through  crevices  in  the  carboniferous  limestone 
upon  which  the  intervening  hill  rests.  A  visit  to  the 
locality  was  made,  at  the  Board's  request,  by  Mr  H.  B. 
Woodward,  of  the  Geological  Survey,  whose  report 
indicated  means  by  which  any  such  risk  might  be 
avoided. 


^^**i 
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No.  18. 
app.  a.  No.  18.  Summary  of  the  Progress  and  Diffusion  of  Plaoub  in  1900 ; 

gggrew  and  by  Dr.  BRUCB  LOW. 

PlasTie  in  J  900 

^^r.  Bruce         j^^  Continuation  of  the  summary  contained  in    the    Medical 

Officer's  Annual  Report  for  1899,  the  following  brief  sketch  of  the 
distribution  of  plague  over  the  worid  has  been  prepared.  The 
detsiiled  account  to  which  reference  was  made  in  last  year's  sum- 
mary, and  which  includes  the  incidence  of  plague,  from  the 
historical  and  geographical  point  of  view,  from  1898  to  1901,  is 
being  published  in  a  separate  volume,  now  nearly  ready  to  be 
issued. 

At  the  end  of  1900  plague  remained  established  in  the  four 
quarters  of  the  globe.  Many  places  now  have  a  regular  annual 
recrudescence  of  the  malady,  as  for  example  India,  Hong  Kong, 
Formosa,  Mauritius,  Egypt,  and  Arabia. 

From  all  accounts  it  would  appear  that  plague  is  laying  hold  of 
the  Western  hemisphere.  At  Rio  de  Janeiro  there  has  been  a 
fresh  recrudescence,  and  at  San  Francisco,  though  the  number  of 
reported  cases  has  been  comparatively  small,  the  disease  has 
continued  to  smoulder  on  for  two  years  or  more  in  the  Chinese 
quarter.  In  South  Africa,  at  the  time  of  writing,  plague  bids  fair 
to  secure  a  firm  foothold. 

From  a  number  of  countries  the  information  available  as  to 
plague  is  scanty.  In  countries  like  China  the  records  of  outbreaks 
are  not  collected,  and  in'  some  Western  countries  the  information, 
when  collected,  is  kept  secret  and  withheld  from  those  in  search 
of  it.  For  this  and  other  reasons  the  following  summary  cannot 
be  regarded  as  complete. 


INDIA. 

Plague  continued  its  ravages  throughout  a  great  part  of  India 
during  1900,  the  fifth  year  of  its  recent  appearance  in  that  country. 
The  total  number  of  recorded  plague  attacks  during  1900  was 
110,017,  as  compared  with  176,155  in  1899 ;  the  certified  plague 
deaths  in  1900  numbered  92,1(>6,  as  compared  with  135,996  in 
1899.  This  apparent  diminution  of  the  number  of  attacks  and 
deaths  gave  rise  to  hopes  that  the  plague  epidemic  in  India  was 
definitely  on  the  wane  ;  but  unhappily  these  hopes  have  not  been 
realise<l,  for  at  the  time  of  writing  plague  is  continuing  its  ravages, 
and  bids  fair  in  1901  to  rival  in  amount  the  disastrous  year  of  1899, 
when  plague  was  believed  to  have  attained  its  maximum  of 
virulence  in  India. 

The  appended  table  gives  the  distribution  of  plague  throughout 
the  various  Provinces  and  States  of  India  during  1900,  and  shows 
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that  the  Bombay  Presidency  continued  to  head  the  list  of  the  App.A,No.ia 

Provinces  most  affected  by  the  malady.      Bengal  unfortunately  progrew^and 

now  bids  fair  to  equal,  if  not  to  exceed,  Bombay  ;  for  in  1899  the  p^USJ^^i"  jJoo 

plague  attacks  in  Bengal  numbered  only  3,657,  and  the  deaths  byKfsrtioe 

3,250,  whereas  in  1900  the  numbers  had  risen  respectively  to  ^^' 
40,294  and  38,412.     Indeed,  there  were  more  deaths  from  plague 
in  Bengal  in  1900  than  in  the  Bombay  Presidency. 


Table  I. — Showing  the  Number  of  Plague  Attacks  and  Deaths 
officially  recorded  in  the  various  Provinces  and  States  of 
India  during  1900. 


Popalation, 
1891. 


Recorded 

Certified 

Plague 

Plagae 

Attacks. 

Deaths. 

Case 

Mortality. 

Percentage 

of  Deatl^ 

to  Attacks. 


The  Presidenoy  of  Bombay,  in- 
cluding the  City  of  Bombay 

The  Native  States  associated 
with  the  Bombay  Presidency 

The  Presidency  of  Bengal,  in- 
cluding Calcutta. 

Presidency  of  Madras,  includ- 
ing City  of  Madras. 

North  -  West    Provinces   and 
Oudh. 

Ponjaub,  including  State  of 
Patiala. 

Central  Provinces 


Central  India   ... 
Bajputana 
Hyderabad  State 
Mysore  State    ... 
Baluchistan 
Lower  Burma  ... 

aVoBoIU       •  • «  •  •  • 

Kashmir 


18,820,346 

9,324,241 

71,069,617 

35,641,828 

46,905,085 

22,450,368 

9,531,560 

10,318,812 

12,220,343 

11,537,040 

4,843,523 

400,000 

4,510,697 

6,021,084 

2,548,952 


42,604 

32,696 

6,P27 

5,093 

40,294 

38,412 

915 

685 

156 

122 

722 

650 

655 

1 
19 

607 

14 

1,112 

1138 

17,008 

12,987 

4 

2 

— 

— 

110,017 

92,106 

76-7 
780 
95*4 
74-8 
78-2 
76- 1 
92-6 


73-6 
84-3 
76-3 


83-7 


Up  to  the  end  of  1900  the  total  recorded  plague  attacks  in  India, 
since  its  appearance  in  1896,  had  amounted  to  514,447,  and  the 
certified  plague  deaths  to  403,671. 


rp.ji.Ho.U.  The  City  of  Bombay,  where  plague  first  manifeetod  itoelf  in 
'ognuud  India  iii  1896,  continaed  to  Buffer  in  IdOO,  the  recorded  attacks 
iffnSjiQf  nnmbering  17,915  and  the  caiUfifld  deaths  ISfiil.  Th#  oorre- 
rSSH&i^ '  aponding  nambere  in  1K99  were  19^1  and  15,874.  T^  j^iatribQ' 
'*-  tioD  of  tite  cases  and  deaths  throoghoat  thft  monttis  <k  IBOO  are 

shown  in  the  table  below  : — 


Table  II, — Showing  the  incidence  of  Plagne  Attacku  and  Deaths 
Month  by  Month  daring  1900  in  the  OU7  of  Bombay.* 
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^ 

ToMt 

'tSff 

5 

'£ 

3 

S 

1 

^ 

a 

AUiMka 

3,733 

3,143  ksKi  |WW 

1,77* 

583 

U3 

m 

n* 

»» 

U3 

m 

njiu 

De&tlu 

ifia 

1           1 

1,323 

3H5 

301 

3S3 

308 

3H 

336 

«i 

VM1 

The  at}/  0/  Gnlcutta  showed,  daring  liHM),  an  iacret^ed 
incidence  of  plague,  8,822  cases  and  8,278  deaths  being  recorded 
during  the  year,  the  corresponding  nnmbers  for  1899  having 
been  3,005  and  2,745. 

The  course  of  the  1900  plague  outbreak  in  Calcutta  is  shown  in 
the  subjoined  Table. 

Tablb  III. — Showing  the  incidence  of  Plague  Attacks  and  Deaths 
Montli  by  Month  in  the  City  of  Calcutta  during  1900. 


1900. 

"-"• 

1 

i 

i 

1 

1 

i 

1 

< 

1 

J 

1 

Total 

AlUdu 
Seathg 

383 

876 
799 

3«7'l,9«8 
3,328    l,flSS 

706 

m 

378 

386 

3» 

308 
301 

195 
18* 

8G 

33 
33 

8G 

8,178 

Owing  to  the  continued  progress  of  plague  in  India,  in  spite  of 
the  comprehensive  measures  employed  at  great  expense,  and  with 

f reduction  of  grave  friction  among  the  native  races  of  India,  the 
ndian  Govwament,  in  the  Official  Gazette  of  July  21st,  1900, 
published  a  resolution  intimating  that  the  elaborate  precautions 
up  to  then  in  force  v/ete  practically  to  be  given  up,  in  deference 
to  the  native  prejudices  uid  religious  custome  of  India. 

*  This  TaUe  bfa  been  oompil«dirom  the  wmUj  nunmMiM  bOmmpbti  b*  tlu 
Tiowor  U>  tb«  India  Offloe. 
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The  depirtnre  of  pitgrima  f or  the  Hedjas  of  1900-1901  was  again    avp.a.No.1Ii 
forbiddoi  on  October   27tb,   1900,  for    penoi  8    living   in    tbe  p—^ud 
Preffldency    of    Bombay   (with    the    exception    of    Sindh),    the  SJ™S^, 
Presidency  of  Madraa,  the  State  of  Mysore,  Coorg,  and  the  district  t^^anm 
of  Jnllnndnr  in  the  Pnnjanb,  and  the  Province  of  Beagal  (with  the  ^^■ 
exception  of  Chittagong).     To  other  persons  in  India  the  only 
ports  of  dmartnre  for  the  Holy  Pilgrimage  were  restricted  to 
Kanchi  or  Chittagong,  and  all  each  persons  had  to  anhmit  to  a 
strict  **  obseryatioB  "  for  some  time  before  etnbarlcation. 

During  the  early  part  of  1901  plague  showed  no  signs  of 
diininaU<»i  iu  India. 

STRAITS  SETTLEMENTS. 

This  colony,  though  in  coQetant  commnnicHtion  through 
shipping  with  iufectKl  ports,  practically  escaped  from  plagoe 
daring  1900.  Only  two  cases  occurred  in  Penang  in  the  month  of 
October,  the  origin  of  the  cases  being  unascertained.  In  December 
a  single  case  occurred  among  a  body  of  coolies  landed  at  Singa- 
pore from  the  "  Hong  Wan,"  from  Swatow  and  Amoy.  Fortu- 
nately there  was  no  extension  of  the  infection  at  the  time,  though 
in  the  following  month  (Janoary,  1901)  another  case,  the  first  of  a 
group  which  developed  later,  was  recorded. 

CHINA. 

Plague,  as  is  now  well  known,  has  been  appearing  in  epidemic 
form  in  Southern  China  since  l^M,  and  probably  even  before 
that  date.  The  year  IDOO  gave  no  evidence  of  the  subsidence  of 
this  epidemic  manifestation  of  the  disease  in  China.  There  was 
an  outbreak  of  the  malady  in  the  spring  of  1900  at  Hoibow  in  the 
Island  of  Hainan,  where  in  abont  six  weeks  no  fewer  than  2,000 
persons  are  stated  to  have  died  of  plague.  Outbreak.i  occurred 
also  at  Macao,  at  Canton  and  its  adjoining  districts,  at  Swatow, 
Amoy  and  Foochow,  as  well  as  a  number  of  other  places. 

At  Hong  Kotig  the  disease  re-appeared  in  January,  J  900, 
becoming  severely  epiilemic  in  May  and  June.  The  tabular 
statement  below  shows  the  progress  of  the  1900  plague  outbreak 
ia  Hong  Kong.  But  it  is  evident  that  many  cases  must  have 
escaped  observation  since  ia  several  of  the  months  the  number  of 
deaths  was  eqnal  to  the  number  of  attacks,  i.e.,  only  fatal  cases 
came  to  light,  non-fatal  cases  being  sucoeesfully  concealed,  hence 
the  apparent  high  case  mortality  rate  of  91'7  per  cent. 
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App.  A,  No.  18,       Since   1894  the  reported    plague  cases  in   Hong  Kong  have 
Progrebs  and      amounted  to  7,996  and  the  deaths  to  7,S02,  a  case  mortality  of  dl\\ 

DilTasioii  of         nor  cent 

Low. '  The  statistics  of  plague  in  other  Chinese  localities,  as  has  been 

pointed  out  in  previous  reports,  are  extremely  difficult  to  obtain, 
Chinese  methods  of  reporting  and  registration  being  altogether 
untrustworthy. 

JAPAN. 

Plague  appeared  in  the  towns  of  Kobe  and  Osaka  in  1899,  and 
cases  continued  to  be  reported,  though  not  in  large  numbers,  in 
1900.  In  Osaka  from  April  to  December  some  116  cases  and 
99  deaths  from  plague  were  reported.  In  several  other  localities 
the  malady  also  appeared,  e.g,^  at  the  seaport  town  of  Yuasa.  Japan 
being  a  country  with  considerable  communication  by  means  of 
shipping  with  other  places,  some  of  them  known  to  be  infected 
by  plague,  ran  considerable  danger  of  having  the  disease  imported. 
Nagasaki  and  Yokohama  dealt  successfully  with  such  instances  of 
imported  infection  during  1900. 

The  Japanese  authorities  were  conspicuous  among  the  Eastern 
Nations  for  the  successful  way  in  which  they  carried  out  reason- 
able measures  against  plague,  these  measures  being  generally  in 
conformity  with  modern  European  methods. 

Formosa, — During  October  1899  plague  was  becoming  epidemic 
in  Formosa,  and  from  that  date  up  to  the  middle  of  August  1900, 
1,1 72  cases  of  plague  were  officially  reported,  of  which  884  proved 
fatal.  From  August  to  December  some  39  fresh  cases  occurred, 
the  beginning  of  a  fresh  epidemic  which  raged  in  the  early  part 
of  1901. 

The  total  plague  attacks  officially  recorded  in  Formosa  during 
1900  amounted  to  1,084,  and  the  deaths  to  807. 

The  Tainan  district  has  been  the  chief  sufferer  from  the 
repeated  outbreaks  of  plague  in  Formosa.  The  total  cases  in  the 
Tainan  district  in  1900  numbered  533  and  the  deaths  357,  as  com- 
pared with  2,241  attacks  and  1708  deaths  in  1899. 


THE  PHILIPPINES. 

In  the  early  part  of  1900  plague  was  reported  to  have  broken 
out  at  Manila,  the  first  cases  having  been  recognised  during  the 
latter  part  of  December  1899.  The  official  records  give  the 
number  of  cases  of  plague  in  Manila  during  the  year  as  271,  and 
of  these,  199  or  73'4  per  cent.,  proved  fatal.  It  is  however 
generally  admitted  that  these  figures  fall  far  short  of  the  actual 
numbers,  many  plague  cases  in  the  earlier  months  of  1900  having 
been  certified  as  Beri-Beri,  and  under  other  headings. 

From  Manila  the  infection  was  carried  to  Cavite,  Malabon,  and 
San  Pedro  Macote.  A  group  of  cases  also  occurred  in  Cebu, 
another  island  in  the  Philippine  group.  ;) 
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NEW  CALEDONIA. 


APP.  A,  No.  18. 


In  December,  1899,  plague  was  admitted  to  have  broken  out  at  DiffSsioSi^"^ 
Numea,  and  cases  continued  to  occur  up  to  the  end  of  April  1900.  Piagie  m  iwo ; 
An  official  report  on  the  outbreak,  by  Dr.  Primet,  states  that  124  liw.''   '"^* 
cases  and  80  deaths  were  certified  from  plague,  viz.  : — 


District. 

Casee. 

Deaths* 

Numea        

LaPoa        

Neponi       

Thio           

lie  Non       

97 

1 

14 

f) 

7 

64 
1 
8 
3 
4 

Total          

124 

80 

Dr.  Primet  expresses  the  opinion  that  the  infection  was  "probably 
imported  from  Sydney  by  means  of  jute  bags  from  India 
transhipped  at  Sydney  without  disinfection."  On  the  other  hand 
Sj'dney  is  believed  to  have  received  its  infection  from  Numea 
which  was  the  first  of  the  two  to  suffer.  Rats  were  recognised  to  be 
Buffering  from  fatal  illness  at  Numea,  Thio,  and  Neponi  before  the 
disease  attacked  human  beings. 

In  framing  measures  to  prevent  the  spread  of  plague,  the 
Authorities  of  New  Caledonia  prohibited  the  importation,  among 
other  things,  of  jute  bags,  rice,  maize,  copra,  a  prohibition  hardly 
consistent  with  the  spirit  or  the  letter  of  the  Venice  International 
Convention  of  1897. 


AUSTRALIA. 

New  South  Wales. 

As  was  mentioned  in  last  report  plague  became  epidemic  in 
Sydtiey  during  1900,  the  first  case  being  reported  on  January  24th, 
and  the  last  on  August  11th.  The  total  certified  cases  numbered 
303,  and  the  deaths  103,  a  case  mortality  of  about  34  per  cent. 
The  height  of  the  epidemic  was  reached  about  the  beginning  of 
May. 

It  is  regarded  as  probable  that  the  infection  reached  Sydney 
from  New  Caledonia,  cases  of  plague  having  occurred  there  during 
December,  if  not  earlier.  The  island  of  New  Caledonia  is 
only  three  and  a  half  days  by  steamer  from  Sydney.  It  is 
believed  that  the  infection  came  by  means  of  rats,  since  a  fatal 
epidemic  raged  among  rats  on  the  Sydney  wharves  before  the 
disease  attacked  human  beings.  The  first  cases  of  plague  among 
the  population  were  confined  to  those  persons  who  lived  or  worked 
on  or  near  the  wharves. 
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gggJ5J^*g^  During  April,  1900,  the  existence  of  plagae  among  rats  in  the 
Piagae  in  1900 ;  wharves  at  Brisbane  was  discovered,  and  in  the  foHowing  month 
i2w/'  ™^  human  beings  began  to  snffer  from  the  disease.  There  was  no 
great  outbreak,  but  a  succession  of  scattered  cases  continued  to 
occur  from  May  to  December.  The  number  of  cases  officially 
recognised  was  only  56,  of  which  24  were  fatal.  It  is  not  known 
how  the  infection  was  carried  to  Brisbane,  but  the  fact  that  rats 
were  first  attacked  has  suggested  that  possibly  infected  rata  from 
Sydney  had  carried  plague  on  shipboard  to  Brisbane. 

Rockhamptony  the  second  largest  town  in  Queensland,  situated 
about  420  miles  north-west  of  Brisbane,  was  also  invaded  by  plague 
during  1900.  In  May  the  first  case  was  reported,  and  the  last 
in  September.  Altogether  36  attacks,  21  fatal,  came  under  observa- 
tion during  the  year. 

In  Toumsville^  a  port  in  North  Queensland,  about  370  miles 
north  of  Brisbane  and  450  from  Rockhampton,  plague  appeared  in 
April,  1900.  Scattered  cases  continued  to  be  reported  up  to 
September ;  but  there  was  no  epidemic,  only  37  cases,  9  of  them 
fatal,  being  officially  recognised. 

Cairns  lies  200  miles  north  of  Townsville.  Plague  was  reported 
at  this  place  in  May,  1900.  Official  reports  mention  only  five 
cases  and  two  deaths  up  to  the  end  of  July. 

Single  plague  cases  were  also  reported  at  Ipswich^  near  Brisbane, 
and  at  Chambers  Towers^  which  is  a  mining  centre  in  the  Daven- 
port district  of  Queensland. 

Altogether,  during  1900,  there  were  certified  officially  in 
Queensland  139  plague  cases,  57  of  which  proved  fatal,  a  case 
mortality  of  41  per  cent. 

Western  Australia. 

In  April,  1900,  a  single  plague  case  occurred  at  Freemantky 
and  in  May  the  infection  was  stated  to  have  reached  Perth.  In 
May  also  a  single  case  was  reported  from  Coolgardie.  There  was 
no  epidemic,  however ;  the  cases  probably  were  the  result 
of  imported  infection.  No  epidemic  among  rats  was  noticed  at 
any  of  these  places. 

South  Australia. 

In  January,  1900,  a  case  of  plague  was  recognised  at  Adelaide 
in  a  runaway  sailor,  who  had  deserted  six  weeks  before  from 
a  Oerman  ship.  His  illness  began  at  QawUr^  a  small  town  some 
miles  north  of  Adelaide  ;  a  second  case  also  occurred  in  the  same 
place.  But  some  doubt  was  expressed  at  the  time  regarding  the 
correctness  of  the  diagnosis.  During  March,  however,  several 
suspected  cases  came  under  observation  in  Adelaide,  5  of  them 
proving  fatal.  Scattered  cases  continued  to  come  under  olMMrvation 
up  to  August.  In  all  13  cases  and  eight  deaths  were  reported 
during  1900. 
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An  epidemio  of  plagne  among  rats  was  discovered  in   the  PrMTMsaiid 
wharves  at  Melbourne  in  April,  1900,  and  two  cases  in  the  hnman  pl^^iq^  . 
subject  occurred  at  the  end  of  the  same  month.    Early  in  May  a  b^r.  Bruce 
case  was  found  at  CoUingwoodj  a  suburb  of  Melbourne,  and  about     "*" 
a  fortnijg^ht  later  a  group  of  four  cases  in  one  family  at  Kensington^ 
another  Melbourne  suburb.    At  the  seaport  town  of   Geelong^ 
45  miles  from  Melbourne,  a  fatal  case  was  also  reported  about  this 
time,  and  during  the  same  month  (May)  a  suspicious  case  occurred 
on  board  H.M.S.  Cerberus  while  off  Melbourne  Port.  Fortunately, 
notwithstanding  these  various  foci   of  infection,  there  was  no 
epidemic. 

NEW   ZEALAND. 

As  was  mentioned  in  the  last  report,  the  rats  on  the  wharves  at 
Auckland  were  found  to  be  infected  with  plague  in  April,  1900. 
A  single  case  in  the  human  subject  occurred  during  the  same 
month,  attributed  to  the  bite  of  an  infected  rat.  Here,  again, 
no  extension  of  the  infection  took  place,  notwithstanding  the 
presence  of  rat  infection  in  the  port. 

THE  SANDWICH  ISLANDS. 

Plague  appeared  in  these  islands  in  the  middle  of  1899,  and 
continued  to  manifest  itself  during  th«  first  three  months  of 
1900.  The  disease  was  brought  to  Honolulu  by  a  JapaiVese- 
American  vessel  from  Hong  Kong  in  June,  1899 ;  indeed  there 
is  a  probability  that  plague  infection  had  occurred  on  several 
vessels  which  arrived  at  Honolulu  during  the  summer  of  1899. 
**  Pneumonia,"  with  a  high  rate  of  mortality,  is  stated  to  have 
prevailed  in  Honolulu  during  December,  1899  ;  the  total  deaths 
from  all  causes  were  in  that  month  more  than  double  the  average 
number  for  the  same  period  in  previous  years.  These  facts  lead 
to  the  inference  that  fatal  plague  had  been  occurring  before  the 
disease  was  recognised. 

The  last  reported  nlague  case  was  certified  on  March  31st,  1900, 
and  on  April  30th  Honolulu  was  declared  free  from  the  disease. 
No  definite  figui^es  have  been  obtained  showing  the  precise 
number  of  plague  attacks  and  deaths  which  occurr^  in  Honollilu 
during  1900. 

The  infection  was  carried  to  two  other  islands  in  the  group, 
vis^,  Maui  and  Hawaii. 

With  the  exception  of  a  suspected  plague  case  on  board  a 
steamer,  which  arrived  at  Honolulu  from  Kobe  in  August,  no 
further  cases  were  reported  during  1900. 

NORTH  AMERICA. 
California. 

During  March,  1900,  plague  was  recognised  by  the  Healili 
Authorities  of  iSan  Francisco  to  have  occurred  among  the 
Chinese  population  of  the  city.    Up  to  the  end  of   the  yter 
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App.A,^Q.ia.  22  cases — all  fatal — had  come  nnder  observation.  Since  all  of 
Pro^rMsand  the  attacks  occurred  in  the  Chinese  quarter  many  of  the  leading 
piame*in  1900  •  ^'^s^dents  in  San  Francisco  refused  to  admit  that  plagne  existed  in 
by  K.  Bruce  '  the  city,  notwithstanding  that  10  of  the  earlier  cases  had  been 

verified  by  post-mortem  and  by  bacteriological  examinations.  The 
22  cases  reported  do  not,  admittedly,  comprise  the  whole  of  the 
plague  cases  which  occurred  in  San  Francisco  during  1900.  The 
Chinese  population  used  every  means  in  their  power  to  conceal 
patients  and  to  mislead  the  health  officials  in  their  investigations. 
Further  cases  continued  to  occur  in  the  early  part  of  1901,  a  proof 
that  the  malady  still  smouldered  in  the  city. 

It  is  believed  that  the  plague  infection  was  brought  to  San 
Francisco  by  Chinese  emigrants  who  travelled  from  Southern 
China  to  California  via  Japan  and  Honolulu,  in  all  of  which 
places  plague  was,  or  had  been,  prevalent  before  the  malady 
broke  out  at  San  Francisco. 

Mention  was  made  in  the  last  report  of  a  group  of  cases  landed 
by  a  Japanese  steamer  at  Port  Townsend  in  January,  1900,  and 
which  were  at  first  regarded  as  cases  of  heri-heru  Fortunately 
there  were  no  other  cases  of  plague-like  illness  reported  at  Port 
Townsend  during  the  rest  of  1900. 


BRITISH  HONDDRAS. 

During  March,  1900,  the  Colonial  Surgeon  at  Belize  wasnoti6ed 
of  the  occurrence  of  an  illness,  attended  with  glandular  swellings, 
at  two  localities  within  the  colony.  A  medical  investigation 
showed  that  during  February  and  March,  in  a  small  fishing 
settlement  with  a  population  of  60  persons,  some  13  cases 
of  the  malady  had  occurred.  The  symptoms  were  chiefly 
fever  with  tenderness  and  swelling  of  the  glands  in  the  neck,  the 
groin,  or  armpit.  The  report  viewed  the  cases  as  gravely  sus- 
picious of  plague,  and  it  was  regarded  as  possible  that  the 
infection  might  have  been  brought  by  ships  arriving  at  Belize 
in  ballast  from  Rio  de  Janeiro,  where  at  the  time  plague  existed. 
In  the  summer  months  of  1900  there  was  a  prevalence  of  illness 
in  Belize  marked  by  painful  glandular  swellings,  lasting,  how- 
ever, only  a  few  days.  The  ailment  was  regarded  by  some  as 
"  pestis  minor."  Up  to  the  time  of  writing  there  had  been  no 
further  developments  of  plague-like  disease  in  the  colony. 


SOUTH  AMERICA. 

Paraguay. 

Plague  was  epidemic  in  Ason^ion  during  the  autumn  of  1899, 
and  continued  to  show  itself  up  to  March,  1900.  In  July  follow- 
ing, the  disease  after  seeming  disappearance,  again  broke  out,  but 
seemingly  in  a  milder  form.  Opinions  locally  were  divided  as 
to  whether  the  reappearance  of  plague  at  A6on9ion  was  due  to  a 
reimportation  of  infection  by  grain  ships  from  Argentina,  or  was 
a  recrudescence  of  the  infection  already  existing  in  the  city.  The 
records  of  cases  have  not  been  made  public,  and  it  is  therefore 
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difficult  to  arrive  at  the  number  of  attacks  and  deaths  from  plague    app.  a.  No.  la 
which  occurred  in  Ason9ion  during  1900.    One  authority,  how-   ProgroMand 
ever,  states  that  from  April  to  December  127  cases,  56  of  them   p^J^^niloo- 
fiattal,  occurred  in  the  city.  byKf Bruce  ' 

Low. 

It  is  believed  that  the  infection  of  plague  was  brought  by 
infected  rats  on  board  a  steamer  to  Ason9ion  in  April,  1899. 
This  vessel  was  a  regular  trader  to  the  port,  and  had  transhipped 
a  cargo  of  rice  in  bags  at  Montevideo  from  a  sailing  vessel  which 
had  loaded  the  rice  at  Rotterdam.  These  bags  of  rice  had  come 
to  Rotterdam  from  India  on  another  steamer.  It  is  stated  also  that 
illness  in  rats  and  among  the  crew  had  occurred  on  board  the 
sailing  vessel  on  its  voyage  to  Montevideo,  and  on  board  the 
steamer  on  its  passage  up  the  River  Plate  to  Ason9ion. 

Towards  the  end  of  October  it  was  reported  that  a  number 
of  suspicious  cases  resembling  plague  had  occurred  at  Villa 
Concepcion^  a  town  situated  on  the  Paraguay  River,  about  150 
milea  due  north  of  Ason9ion.  A  medical  investigator  was  sent 
by  the  Government  to  make  inquiries,  with  the  result,  it  is  said, 
that  the  diagnosis  of  plague  was  not  definitely  verified. 

The  Argentine  Rbpublio. 

Rosario  di  Santa  Fe, — In  January,  1900,  bubonic  plague  was 
officially  declared  to  be  present  in  Rosario,  but  rumours  had  been 
rife  that  the  disease  had  gained  a  footing  in  that  port  some  months 
earlier.  There  are  grounds  for  believing  that  plague  was 
recognised  in  Rosario  three  months  at  least  before  it  was  officially 
reported.  The  cases  generally  had  been  of  a  mild  type,  and  con- 
sequently concealment  was  not  difficult.  For  this  reason  apparently 
no  reliable  statistics  have  been  made  public  regarding  the  actual 
number  of  plague  cases  and  deaths  which  occurred  in  Rosario 
during  1900.  The  first  recognised  cases  occurred  at  a  mill  among 
persons  who  were  employed  in  unloading  maize  from  a  ship  for 
conveyance  to  the  mill.  Rats  were  known  to  have  been  dying 
about  the  wharves  in  large  numbers  previous  to  the  appearance  of 
plague  among  these  men. 

It  is  estimated  that  altogether  about  200  persons  were  attacked 
by  plague  during  1900,  and  that  about  100  of  them  succumbed  to 
the  disease. 

It  is  not  definitely  known  how  Rosario  became  infected.  Some 
believe  the  infection  was  brought  from  Asonyion  ;  some,  on  the 
other  hand,  think  the  disease  was  brought  by  rats  on  ships  from 
some  infected  port  in  the  East.  Rosario  is  a  great  shipping  port 
for  grain,  and  ships  from  all  quarters  come  there  for  grain  cargo. 

Btieno8  Ayres, — ^About  the  same  time  that  Rosario  was  declared 
infected,  rumours  were  afloat  that  Buenos  Ayres  had  also  been 
invaded  by  plague.  The  number  of  recognised  attacks  was  com- 
paratively small,  for  up  to  the  end  of  May  only  120  attacks  had 
been  recorded.  The  type  of  the  disease  is  said  to  have  been 
distinctly  mild.  On  June  5th,  1900,  the  Government  declared 
Bnenos  Aj'res  free  from  plague.  It  is  not  yet  definitely  known 
3962  S 
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App.  A^o.18.  how  BuenoB  Ayres  became  infected.  But  information  on  plagae 
Proffress  and  matters  is  not  easily  obtained  from  the  officers  of  the  Argentine 
Dttroaion  of       Oovemment. 

Plagne  In  1900  ;    ^  ^  '  ^*  x*uxv**w. 

Low. '  San  Nicholas  is  a  town  situated  on  the  Parana  River.     During 

December,  1900,  a  number  of  cases  of  illness  suspiciously  like 
plague  occurred  among  the  workmen  on  the  wharves,  and  about 
the  same  time  dead  rats  were  found  in  the  warehouses  where 
the  labourers  worked.  Of  18  cases  reported  at  the  time,  eight  died. 
Later  reports  state  that  cases  occurred  in  January  and  February, 
1901,  but  definite  numbers  are  not  given. 

Ttccumariy  a  town  situated  to  the  north-west  of  the  Argentine 
Republic,  became  infected  by  plague  in  December,  1900,  10  cases 
developing  in  a  week  and  four  of  them  speedily  proving  fatal.  It 
is  believed  that  a  number  of  cases  were  concealed ;  no  official 
report  on  the  outbreak  has  been  made  public.  It  is  believed 
that  the  infection  was  introduced  by  some  Brazilian 
workmen. 

In  the  early  weeks  of  1901  suspected  plague  was  reported  to 
have  occurred  in  several  other  towns  in  Argentina. 


Brazil. 

Santos, — On  October  18th,  1899,  the  Government  of  the  State 
of  Sao  Paulo  declared  the  city  and  port  of  Santos  to  be  infected 
by  plague.  But  it  was  known  that  in  the  preceding  July  cases  of  a 
kind  suspiciously  resembling  plague  had  been  appearing.  Cases 
continued  to  occur  during  the  early  months  of  1900,  but  as  the 
epidemic  was  of  a  mild  type  little  alarm  was  created.  As  else- 
where in  South  America  there  is  an  absence  of  definite  informa- 
tion from  Santos  as  to  the  actual  amount  of  plague  which 
occurred  in  the  city  and  port  during  1900. 

It  was  at  first  believed  that  the  infection  had  been  imported 
from  Portugal,  but  this  is  now  denied.  A  remarkable  mortality 
among  rats  was  observed  in  July,  1899,  and  again  in  the  following 
September,  and  it  is  assumed  that  the  infection  was  ship-borne, 
and  attacked  the  rats  first. 

The  infection  of  plague  was  carried  from  Santos  by  vessels  to 
several  other  foreign  ports,  and  by  land  to  Sao  Paulo,  a  city  some 
50  miles  distant.  Here  the  disease  appeared  in  November,  1899, 
till  February,  1900.  No  statistics  of  the  outbreak  have  been 
published. 

Rio  de  Janeiro, — In  January,  1900,  plague  was  first  recognised 
in  this  city  as  having  attacked  two  children.  About  the  same  time 
rats  were  dying  in  large  numbers  in  the  quarter  which  furnished 
the  two  cases.  No  further  cases  were  recognised  till  April,  when  a 
family,  recently  arrived  from  Oporto,  were  attacked.  From  this 
time  the  disease  developed  epidemic  proportions,  and  continued 
to  prevail  to  the  end  of  the  year  and  in  the  early  months  of  1901. 
The    subjoined   tabular    statement  shows  the    progress  of    the 
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epidemic  ao  far,  at  least,  as  reported  cases  go.    There  were,  it  is   apf.  A.MaU 
asserted,  other  cases  which  were  purposely  concealed  or  which  PrafrmTand 
were  chused  under  other  headings.  piSSeta1»»» • 
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cases  301  proved  fatal.    A  case  mortality  of  51*2 


It  is  not  known  definitely  how  plagne  reached  Rio  de  Janeiro. 
The  disease  at  the  time  existed  in  other  South  American  ports, 
and  might  very  well  have  been  carried  from  one  to  the  other. 
Plagne  infection  also  existed  in  Portugal  in  the  autumn  months  of 

1899,  and  owing  to  the  communications  between  these  places  by 
ships,  the  disease  might  have  been  imported  in  that  way. 

Petrapolis, — In  the  autumn  months  of  1900  plague  was  carried 
from  Rio  de  Janeiro  to  Petropolis,  which  is  about  three  hours  rail- 
way journey  to  the  north-east  of  Rio  de  Janeiro.  It  was  officially 
admitted  that  six  cases  (three  fatal)  occurred  in  this  town  in 
October  and  November,  1900. 

Nictheroy  was  also  infected  from  Rio  de  Janeiro.  Altogether 
seven  cases  (six  fatal)  occurred  in  the  place  during  December, 

1900.  From  Nictheroy  the  plague  infection  was  carried  to  the 
neighbouring  town  of  S,  Gancalo. 

CearUy  in  the  north  of  Brazil,  came  under  suspicion  of  being 
infected  by  plague  in  the  autumn  of  1900.  Although  a  number 
of  suspicious  cases  occurred  having  resemblance  to  plague,  yet  an 
expert,  who  was  sent  from  Para  by  the  Brazilian  Government  to 
investigate  the  outbreak,  was  unable  to  definitely  confirm  the 
diagnosis  of  plague. 

Illness  of  a  suspicious  kind  also  occurred  during  the  latter  part 
of  1900  in  various  other  parts  of  Brazil. 


Low. 


EUROPE. 

England  and  Wales. 

During  1900,  no  fewer  than  23  ships  were  reported  to  have 
arrived  in  ports  of  England  and  Wales,  each  with  one  or  more 
suspected  plague  c  aees  on  board  at  the  time  of  arrival.  But 
strict  bacteriological  investigation  failed  to  support  diagnosis  of 
plague  except  in  four  instances,  {see  *' ship-borne  plague  and 
suspected  plague  in  English  ports  during  1900,"  page  285).  In 
each  of  these  instances  the  usual  measures  were  employed  to 
prevent  the  spread  of  the  disease,  and  with  complete  success. 
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APR  A,  No.  18.  Throughout  the  year,  the  medical  profession  of  England  and 
ProfrreMand  Wales  kept  a  sharp  look  out  for  cases  that  might  prove  to  be 
^™ion  of  plague.  In  nine  instances  was  suspected  plague  notified  to  the 
^^*Bruoo  '  Board,  and  a  specimen  of  material  from  the  patient  forwarded 
Low.  for  examination  by  the  official  bacteriologist.    But  in  no  instance 

was  the  suspicion  of  plague  bacteriologically  confirmed. 


Scotland. 

Glasgow, — In  August,  1900,  a  number  of  cases  of  suspicious 
illness  came  under  the  notice  of  the  health  officials  of  the  City  of 
Glasgow,  and  investigation  by  modern  bacterioscopic  methods 
ultimately  confirmed  the  diagnosis  of  bubonic  plague.  The  spread 
of  the  plague  appeared  largely  to  be  associated  in  the  first 
instance  with  attendance  at  one  or  another  of  two  wakes,  held  over 
the  bodies  of  persons  who  had  died  of  anomalous  illness.  Alto- 
gether there  were  recognised  36  cases  of  plague  in  Glasgow  from 
the  beginning  of  August  to  the  end  of  September,  1900.  Of  these 
16  proved  fatal,  a  case  mortality  of  44'4:  per  cent. 

It  is  not  known  definitely  how  the  plague  infection  was  intro- 
duced into  the  city,  but  it  is  surmised  that  the  disease  was  brought 
to  Glasgow  by  some  Asiatic  seaman  arriving  from  an  infected  port, 
suffering  from  a  mild  or  unrecognised  attack  which  had  received 
no  medical  attention. 

Though  rats  were  not  scarce  in  the  infected  area,  none  of  these 
animals  were  found  affected  by  the  disease,  notwithstanding  careful 
and  continued  examination  of  many  rats  secured  in  the  locality 
for  the  purpose. 

It  speaks  well  for  the  health  administration  of  so  large  a  city  as 
Glasgow,  that,  though  plague  had,  unrecognized,  gained  a  footing 
among  what  may  be  regarded  a&  a  susceptible  population,  the 
vigorous  measures  carried  out  by  the  Corporation's  staff,  limited 
the  disease  to  a  comparatively  small  number  of  cases.* 


Portugal. 

Plague  was  epidemic  in  Oporto  during  1899,  and  cases  were 
reported  up  to  February,  1900,  when  the  city  was  declared  free 
from  infection.  In  June,  1900,  a  single  case  of  plague  was  reported, 
but  no  official  report  regarding  the  origin  of  the  case  has  been 
made  public.  It  is,  however,  generally  believed  that  this  case 
was  not  a  solitary  one,  and  that  it  was  in  all  probability  one  of  a 
series  of  mild  or  unrecognised  cases.  But  the  health  authorities 
of  Oporto,  since  the  plague  outbreak  of  1899,  have  afforded  little 
information  to  outsiders  on  the  subject.  That  the  disease  has  not 
become  extinct  at  Oporto  is  proved  by  the  fact  that  a  further  group 
of  cases  occurred  during  the  summer  of  1901. 

•  For  nine  months  Glasgow  remained  apparently  free  from  plague,  but  in 
AagD8t  and  September,  1901,  a  few  oases  were  reported,  and  this  time  rats  were 
recognised  as  suffering  from  the  disease. 
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Spain.  app.  a,  mo.  ia 

In  February,  1900,  a  case  with  symptoms  resembling  plagne  dSSS^^S* 
was  reported  at  Tuy^  on  the  Spanish-Portugese  frontier.     The  Piajue  in  1900 ; 
person  attacked  had  recently  arrived  from  Brazil,  and  this  added  iJw.'' 
to  the  suspicion.    Apparently  no  bacteriological  test  was  applied, 
and  no  definite  official  pronouncement  regarding  the  case  was 
made  public.      In  April,   1900,  the  s.s.    Montevideo  arrived  at 
Barcelona  from  Manila  with  two  suspected  plague  cases  on  board, 
both  of  them  discharged  Spanish  soldiers  returning  home.     There 
had  been  three  deaths  during  the  voyage,  but  from  what  cause 
has  not  been  stated.    The  ship's  surgeon  did   not    regard  the 
two  cases  in  question  as  plague,  but  nevertheless  the  Barcelona 
authorities  sent  the  ship  and  its  300  passengers  to  undergo  10 
days  detention    at    Port    Mahon.      No    other    suspicious    cases 
followed. 

Germany. 

Hamburg. — The  s.s,  Rosario  arrived  at  Hamburg  from  the 
River  Plate  on  July  30th,  1900,  when  the  steward  was  found  to  be 
sujffering  from  illness  afterwards  found  to  be  plague,  and  of  which 
he  died  on  August  10th.  No  other  cases  followed.  The  vessel 
had  called  at  Cardiff  on  the  voyage  from  South  America  to 
Hamburg,  and  it  was  thoaght  possible  by  the  German  authorities 
that  the  steward  had  been  infected  there.  But  strict  investiga- 
tion  at  Cardiff  failed  to  find  any  trace  of  plague,  or  suspected 
plague  cases,  or  infected  ships,  in  that  port. 

Bremen, — The  s.s.  Marienhurg  arrived  at  Bremen  on  October 
27th,  1900,  from  Buenos  Ayres,  having  touched  at  Hamburg  to 
unload  part  of  its  cargo  before  proceeding  to  Bremen.  The  crew 
were  paid  off  on  arrival  at  Bremen,  and  on  October  30th  one  of 
them  was  found  to  be  suffering  from  illness  of  which  he  died  on 
November  5th.  The  cause  of  death  was  proved  to  be  plague. 
Dead  rats  had  been  found  on  board  the  ship  during  the  voyage. 

France, 

Marseilles, — On  the  arrival  of  the  s.s.  Niger  from  Constantinople 
and  Levantine  ports  at  Marseilles,  on  August  26th,  1900,  it  was 
found  that  two  cases  of  plague  had  recently  occurred  on  board  the 
ship,  which  had  left  behind  at  Clazomene,  the  Turkish  quarantine 
station,  other  two  plague  cases.  These  two  antecedent  cases  had 
been  discovered  on  the  vessel  at  Constantinople  on  August  22nd. 
After  arrival  at  Marseilles  the  vessel  was  sent  to  the  Frioul  sanitary 
station  and  landed  there  the  two  plague  cases,  one  being  the  ship's 
surgeon.  While  undergoing  detention  two  fresh  cases  developed, 
on  August  30th  and  31st  respectively  ;  and  yet  two  more  occurred 
within  the  next  few  days,  both  of  the  latter  being  medical  men 
who  had  been  sent  from  Marseilles  to  attend  the  plague  cases 
landed  at  Frioul  from  the  Niger,  and  who  it  was  reported  had 
been  previously  injected  with  Yei-sin's  anti-plague  serum.  Thus, 
between  August  25th  and  September  5th,  six  plague  cases  occurred 
in  connection  with  the  Niger  (in  addition  to  the  two  cases  detected 
at  Constantinople).  Of  the  six  cases  at  Frioul  only  one  proved 
fatal. 
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DiSS3?n*°*  In  November  and  December,  1900,  an  outbreak  of  plague 
Piaffueinieoo;  occurred  in  the  village  of  Vladiniirovkay  in  the  Province  of 
lJw.'"  ^™^  Astrachan.  The  malady  was  at  first  mibtaken  for  typhus  fever, 
hut  was  proved,  by  a  Government  expert  despatched  to  the  place, 
to  be  true  plague.  In  the  village  25  cases  and  16  deaths  were 
recorded  up  to  the  end  of  December.  About  the  same  time 
another  outbreak  of  plague  was  reported  in  three  Kirghiz  encamp- 
ments near  the  village  of  Tolovka,  in  the  Province  of  Samara,  61 
cases  and  41  deaths  being  recorded. 

In  the  Caucasus^  at  the  village  of  Tchiatoury,  an  outbreak  of 
"  infectious  pneumonia  "  came  under  notice  in  May,  1900.  The 
Russian  Government's  expert  despatched  to  the  scene  of  the 
epidemic  was  not  able  to  confirm  the  diagnosis  of  plague,  but  the 
circumstances  of  the  outbreak  excited  considerable  suspicion. 


Turkey. 

ConatantinnpU, — In  August,  1900,  a  case  of  plague  was  discovered 
in  a  passenger  on  the  arrival  of  the  s.s.  Niger  at  Constantinople 
from  Alexandretta  and  other  Levantine  ports.  A  second  case 
developed  at  the  same  time  in  the  person  of  one  of  the  stewards  of 
the  vessel.  Both  patients  were  sent  to  the  quarantine  station  at 
Clazomine.  Though  the  Niger  was  "  disinfected  * '  before  sailing 
for  Marseilles  six  other  cases  of  plague  developed  subsequently  in 
connexion  with  her.  The  ship  is  stated  to  have  been  infested  with 
rats,  among  which  a  considerable  mortality  had  been  observed 
during  the  two  previous  voyages.  No  further  cases  were  reported 
from  Constantinople  during  1900. 

Smyrna. — In  Ma}',  1900,  a  group  of  four  cases  of  plague  came 
under  observation  in  Smyrna,  and  in  June  and  July  18  fresh  cases 
were  reported  :  a  total  of  22  attacks  of  which  nine  proved  fatal. 
The  first  persons  attacked  were  Jews,  and  all  of  the  22  with  a 
single  exception  were  males.  It  was  believed  that  a  number  of 
other  mild  cases  escaped  notice.  Opinions  were  divided  as  to  the 
origin  of  this  outbreak  ;  some  believed  that  the  infection  was 
brought  from  the  Hedjaz  by  pilgrims  who  had  sold  infected 
clothing  to  Jewish  dealers,  others  held  that  the  infection  was 
imported  by  means  of  fruit  from  Alexandria. 

Trehizonde. — At  the  beginning  of  June,  1900,  plague  was  reported 
to  have  appeared  at  Trehizonde.  It  was  believed  the  infection 
had  been  brought  by  a  pilgiim  from  the  Hedjaz. 

Beyrout. — In  July,  1900,  four  cases  of  plague  were  reported  at 
Beyrout ;  3  of  the  persons  attacked  worked  in  the  same  sweetmeat 
factory,  the  fourth  patient  being  a  relation  of  the  others.  Investi- 
gations showed  that  similar  illness  had  attacked  another  worker 
in  the  same  establishment  about  six  weeks  previously.  The  theory 
held  locally  as  to  the  origin  of  these  cases  was  that  infection  had 
been  brought  from  India  or  Egypt  by  means  of  grain-bags.  But 
this  expl?nation,  though  accepted  in  Turkish  circles,  is  not 
supported  by  any  trustworthy  evidence. 
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Prograuand 

Alexandria. — Plague  was  epidemic  in  Alexandria  during  1899,  pia|nie^in  moo  % 
but  only  93  cases  were  recorded.  Early  in  1900,  a  fresh  outbreak  ^jj'-  ^">ce 
occurred  but  on  a  scale  even  smaller  than  that  of  1899,  for  only 
35  cases,  20  of  them  fatal,  came  under  observation  during  the  y  3ar. 
At  the  time  of  the  second  plague  outbreak  in  Alexandria,  a  con- 
siderable mortality  among  rats  was  observed.  A  third  outbreak 
developed  in  1901. 

Port  Said  was  declared  infected  by  plague  in  May,  1900,  but 
previous  to  this  there  had  been  a  prevalence  of  illness,  dating  from 
March,  variously  described  as  *'  Influenza  with  glandular  swell- 
ings "  "  Infectious  "  or  "  Cerebral "  Influenza,  "  Influenza  with 
phlegmons  "  &c.  Eighty  nine  plague  cases  were  reported  between 
May  and  July,  and  35  proved  fatal.  The  diagnosis  in  all  the  earlier 
May  cases,  was  bacteriologically  confirmed.  A  further  outbreak 
occurred  in  1901. 

Suakim. — During  May,  1900,  three  cases  of  plague  were  reported, 
two  proving  fatal,  at  Suakim.  Rats  were  observed  to  be  dying  in 
some  numbers  at  the  time  these  men  were  attacked.  Fortunately 
there  was  no  further  spread  of  the  infection  from  these  cases. 


Arabia. 

Djeddah. — Plague  appeared  in  Djeddah  in  1899,  prevailing  from 
February  to  June.  During  1900  the  disease  was  again  reported, 
81  deaths  being  officially  notified  between  April  and  July.  The 
health  authorities,  after  inquiry,  expressed  the  opinion  that  in 
1900  plague  was  re-imported  by  the  clandestine  landing  of  persons 
on  the  coast  from  infected  places. 

Yamho. — This  port  suffered  in  1900,  from  March  to  June,  from 
plague,  67  fatal  cased  being  reported.  It  is  stated  that  the  first 
recognised  case  had  been  landed  surreptitiously  in  a  sambouk 
from  Upper  Egypt. 

Assyr. — Plague  is  believed  to  be  endemic  in  Assyr,  and  an 
annual  outbreak  of  the  disease  has  been  observed  for  a  succession  of 
years.  The  Russian  Imperial  Plague  Commission  declared  Assyr 
infected  by  plague  in  January,  1900.  Later  reports  state  that  the 
disease  had  been  occurring  in  a  number  of  villages  from  January 
to  April.  In  one  village  of  83  inhabitants  some  46  plague  cases 
with  21  deaths  were  recorded. 

Aden, — In  February,  1900,  plague  appeared  at  Aden  and  was 
epidemic  there  up  to  June.  Altogether  708  cases  with  576  deaths 
came  under  notice.  The  course  of  the  epidemic  may  be  followed  in 
the  subjoined  table,  which  gives  the  cases  and  deaths  reported  from 
February  to  June.: — 
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The  general  assumption  in  Aden  wae  that  the  infection  had  been 
brought  from  India  on  board  grain  ships  by  rata. 

Muscat. — In  January,  1900,  plague  was  reported  to  have  broken 
oat  in  Mnacat,  and  it  continaed  to  be  epidemic  there  during 
February  and  March, 

Bassorah. — A  single  plagne  case  occnrred  in  January,  1900,  on 
board  an  English  steamer  from  Bombay  during  the  voyage  to 
Bassorah  ;  but  the  patient  was  convalescent  on  arrival.  The  ship 
was  detained  15  days  in  quarantine.  No  further  cases  occurred  at 
that  time. 

Persia. 

In  March,  1900,  plagne  was  reported  to  have  broken  out  at 
Jivanro,  in  Persian  Eurdlstan,  not  far  from  the  Turco-Persian 
frontier.  Several  villages  were  affected.  TJp  to  April,  1900;  142 
plague  deaths  had  been  recorded  in  the  locality. 

In  April  it  was  reported  from  Teheran  that  plague  had  invaded 
Eermenshah,  a  probable  extension  of  the  Jivanro  epidemic. 
During  May,  1900,  plague  appeared  on  the  island  of  Kischim,  in 
the  Persian  Gulf,  18  cases  being  observed,  with  II  deaths,  during 
the  first  three  weeks  of  May. 


AFRICA. 

British  Sohaliland. 

In  April,  1900,  when  plague  was  epidemic  at  Aden,  the  disease 
was  carried  across  to  British  Somaliland  on  the  opposite  African 
shore  by  refugees  Seeing  from  the  pestilence.  Among  these  panic- 
stricken  refugees  two  fatal  plague  cases  were  observed  in  persons 
from  Aden  detained  at  the  sanitary  station  at  Berhera.  Fortu- 
nately, no  extension  of  the  malady  followed. 


During  1900  there  occnrred  about  IS  cases  as  to  which  suspicion 
of  plague  arose.  Bacteriological  investigation  did  not  contirin 
the  diagnosis  of  plague  in  any  of  them. 
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Uganda, 
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In  1900  a  few  plague  cases  came  under  observation  in  Southern  DiffSSwi  o° 
Budda  and  Koki.     But  there  was  no  recognised  epidemic.  by  K^B^ce*  * 

Low. 

Madagascar. 

There  had  been  outbreaks  of  plague  in  Madagascar  in  1898  and 
in  1899.  In  October,  1900,  the  malady  reappeared  at  Tamatave  ; 
but  only  a  few  cases  were  officially  recorded,  some  13  in  all,  8  of 
them  fatal. 

Reunion. 

During  1899,  plague  had  appeared  in  the  island  of  Reunion. 
At  the  beginning  of  January,  1900,  a  few  cases  were  reported, 
the  last  of  the  outbreak  which  had  begun  in  April,  1899.  From 
the  end  of  January  till  the  end  of  August,  19()0,  no  further 
cases  came  under  notice.  But  in  September  a  few  fresh  cases, 
bacteriologically  proved  to  be  true  plague,  occurred.  Another 
group  of  cases  was  observed  in  December,  and  cases,  though 
not  in  large  numbers,  continued  to  be  notified  up  to  the  end  of 
February,  1901. 

Mauritius. 

Plague  was  epidemic  in  Mauritius  during  1899,  and  at  the 
beginning  of  1900  the  outbreak  had  not  subsided ;  cases 
continued  to  be  reported  during  the  first  three  months  of  the 
year.  In  July,  after  a  practical  cessation  of  the  epidemic  for  about 
three  months,  a  fresh  outburst  began  to  develop,  and  continued  to 
manifest  itself  to  the  end  of  1900,  extending  into  the  early  months 
of  1901.  The  following  table  shows  the  distribution  of  plague 
attacks  and  deaths  in  Mauritius  during  1900,  the  total  number  of 
cases  recorded  being  796,  with  574  deaths  : — 
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Natal. 

A  single  plague  case  imported  from  Mauritius  occurred  in 
Durban  in  May,  1900,  but  no  extension  of  the  infection 
followed. 
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^^preM  and  During  November,  1900,  a  malady  suspected  to  be  plague  broke 
piMTueiniloo;  ©^^  among  the  native  population  at  Izeli^  eight  miles  from 
Lo    '*  ^™*^  '    ^^^^  William's  Town.    Thirteen  persons  were  attacked  and  five 

succumbed  to  the  disease.  Bacterioscopic  examination  confirmed 
the  diagnosis  of  plague.  Another  outbreak  of  the  same  kind  was 
discovered  in  another  native  location  in  the  same  neighbour- 
hood shortly  afterwards. 

Cape  Town. 

As  was  mentioned  in  my  report  for  1899,  plague  was  brought 
to  Cape  Town  from  Rosario  by  a  freight  ship,  on  board  which 
altogether  five  cases  occurred.  There  was  no  recognised  case  of 
plague  in  the  Cape  Peninsula  during  1900.  Early,  however,  in 
1901  an  outbreak  of  plague  commenced,  investigation  of  which 
revealed  the  fact  that  there  had  been  an  epidemic  among  rats  in 
the  docks  as  far  back  as  August,  1900;  and  further  there 
appeared  ground  for  belief  that  plague  cases  among  native 
labourers  at  the  docks  began  to  occur  not  long  after  disease  had 
effected  the  rats.  Particular  cases  which  occurred  in  November  ; 
are  now,  in  the  light  of  further  information,  regarded  as 
instances  of  true  plague,  not  recognised  at  the  time.  Plague 
became  epidemic  in  Gape  Town  in  the  early  months  of  1901. 

Sbnegal. 

Statements  made  in  the  public  press  during  July,  1900,  from 
special  correspondents  in  West  Africa,  led  to  the  inference  that 
there  had  been  an  outbreak  of  plague  in  Senegal,  deaths  having 
l)een  reported  from  this  cause  at  Dakar  and  Soree.  A  suspected 
plague  death  is  stated  to  have  occurred  not  long  after  this  on 
board  a  French  steamer  on  its  voyage  from  Dakar  to  Pauillac. 
There  is  no  information  to  show  how  plague  reached  Senegal,  but 
as  the  disease  was  epidemic  in  the  French  Ivory  Coast  during 
1899,  it  is  probable  it  was  imported  from  the  one  French  Colony  to 
the  other. 
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Memorandum    on    Plague    and    Suspbctbd    Plague    in  app.a.no.i9. 
England  and  Wales  during  1900,  and  on  certain  Precau-  piaguTand 
TIONARY  Measures  employed  to  prevent  the  IMPORTATION   piagxie  in 

^     "  ^  England  and 

and  Spread  of  the  Disease  ;  by  Dr.  Bruce  Low.  yaiee  in  1900 ; 

•^  by  Dr.  Bruce 

Low. 

(a)  Inland  Cases  reported  as  Suspected  Plague^  but  which  on 
investigation  were  found  not  to  be  of  the  nature  of  Plague. 

During  1900  nine  instances  came  under  the  notice  of  the 
Medical  Department  in  regard  of  which,  from  the  clinical 
characters  of  the  illness,  suspicion  of  plague  had  arisen.  But 
in  each  instance  a  diagnosis  of  plague  was  distinctly  negatived 
by  careful  investigation  and  by  the  application  of  bacterioscopic 
tests.  All  of  these  nine  instances  were  reported  during  the  last 
four  months  of  the  year.  The  following  is  a  brief  summary  of 
the  facts : — 

(1)  Buckinghamshire.  —  The    first    suspected    plague    case 

reported  was  from  an  urban  district  in  Buckingham- 
shire during  September.  The  patient,  who  had  gone 
to  stay  with  friends,  usually  resided  in  London  in  the 
Knightsbridge  district,  and  worked  at  Long  Acre  as  a 
carriage  painter.  When  first  medically  examined  he 
was  found  to  have  a  glandular  swelling  in  each  groin, 
with  a  slight  amount  of  feverishness.  There  was 
no  evidence  of  venereal  disease.  Material  from  the 
swollen  glands  was  examined  by  the  Board's  bacte- 
riological expert,  who  pronounced  the  results  to  be 
wholly  negative  as  regards  plague. 

(2)  North  Shields. — A  man  was  admitted  on  September  21st  io 

the  Tynemouth  infirmary  suffering  from  a  tumour  in 
the  right  illiac  fossa  and  enlargement  of  glands  in  various 
regions.  He  had  fever,  with  prostration  and  emacia- 
tion. Material  taken  from  one  of  the  enlarged  glands 
was  sent  for  examination  to  Dr.  Ellein,  and  also  to 
Dr.  Murray,  of  Newcastle-on-Tyne.  Both  of  these 
experts  reported  the  results  to  be  negative  qua 
plague, 

(3)  London. — During  October  a  case   of  suspicious    illness 

occurred  in  the  Limehouse  district.  East  London  ;  but 
bacterioscopic  investigation  forbade  the  opinion  that 
the  illness  could  be  regarded  as  plague. 

(4)  London. — During  October,    in  another    London  district 

(Clerkenwell),  a  similar  case  was  also  reported ;  and, 
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as  before,  the  bacteriological  evidence  by  the  Board's 
expert  was  negative  as  to  plague. 

(5)  London. — In  the  same  month  yet  another  suspicious  case 

came  under  observation  at  Paddington,  which  was 
visited  by  Dr.  Cantlie,  a  plague  expert  employed  for 
the  purpose  by  the  London  County  Council.  Dr. 
Cantlie  pronounced  the  patient  to  be  suffering  not 
from  plague,  but  from  another  disease. 

(6)  West  Ham. — At  the  end  of  October,  at  Canning  Town, 

in  the  Borough  of  West  Ham,  a  case  of  suspected 
plague  was  notified  to  the  Medical  Officer  of  Health. 
Material  taken  from  the  patient  was  forwarded  to  Dr. 
Klein  for  examination,  and  he  reported  the  result  to 
be  negative  as  to  plague. 

(7)  Bootle. — During  November  a  dock  labourer  was  admitted 

from  a  common  lodging  house,  in  the  town  of  Bootle, 
to  the  Borough  Hospital,  suffering  from  glandular 
swellings  in  the  groin,  armpit,  and  neck.  He  died  a 
month  later  with  acute  symptoms.  A  post-mort«ni 
examination  was  made  by  Dr.  Balfour  Stewart,  of 
Liverpool,  who  also  conducted  a  bacteriological  investi- 
gation with  material  taken  from  the  case.  Portions  of 
the  same  material  were  sent  to  Dr.  Klein,  the  Board's 
bacteriologist.  The  facts  reported  by  these  experts 
showed  that  the  man  had  not  died  from  plague,  but 
from  a  form  of  streptococcic  infection. 

(8)  Portsmouth,  —  Three     children    were    admitted    about 

October  16th  to  the  Portsmouth  Isolation  Hospital 
with  illness  resembling  enteric  fever,  attended  with 
pneumonic  symptoms  and  presenting  some  glandular 
enlargements.  Material  taken  from  each  of  the  patients 
was  forwarded  to  the  Board's  bacteriologist  for  ex- 
amination, but  in  each  case  the  report  was  negative  as 
regards  plague. 

(9)  Tonhridge. — Early  in  November,  a  medical  practitioner 

consulted  the  Medical  Officer  of  Health  for  the  district 
as  to  a  patient,  a  young  woman,  who  was  suffering 
from  an  illness  characterised  by  feverishness,  with 
swelling  and  tenderness  of  the  cervical  glands  ;  for 
which  illness  no  definite  cause  could  be  assigned. 
Material  was  taken  from  the  patient,  and  sent  for 
examination  to  Dr.  Klein,  who  reported  that  his 
investigation  negatived  a  diagnosis  of  plague. 

As  has  been  said,  in  all  of  the  above-mentioned  cases,  which 
at  first  were  suspected  to  be  plague,  and  which  were  subsequently 
submitted  to  scientific  scrutiny,  no  evidence  was  found  to  confirm 
the  earlier  suspicions. 

The  facts,  however,  show  that  the  medical  profession  has  been 
on  the  alert ;  watching,  indeed,  for  those  mild  and  anomalous 
cases  which  elsewhere  have  been  stated  to  appear  as  forerunners 
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with  enable  the  disease  to  gain,  unobserved,  a  firm  footing  in  a  piagueand 

locality.  suspected 


(b)  Ship-borne  Plague  mid  Suspected  Plague  in  Ports  of 

England  and  Wales, 

There  was  a  definite  increase  during  1900,  as  compared  with 
1899,  in  the  number  of  instances  in  which  plague  was  suspected 
to  have  occurred  on  board  ships  arriving  in  ports  of  England  and 
Wales  from  plague-infected  countries  abroad.  This  increase  was 
perhaps  to  some  extent  due  to  extra  care  and  vigilance  exercised 
by  port  sanitary  authorities  in  dealing  with  arrivals  from  infected 
ports  ;  in  any  case,  it  may  be  regarded  as  evidence  of  the  alertness 
of  the  officials  who  allowed  no  case  to  pass  in  which  the  smallest 
suspicion  as  to  plague  had  arisen. 

Altogether  23  ships  were  reported  to  the  Board  as  having 
suspected  plague  on  board  on  their  arrival  in  this  country.  But  in 
only  four  instances  was  the  diagnosis  confirmed  by  bacterioscopic 
investigations.  Of  these  four,  two  had  relation  with  the  port  of 
London,  one  with  Liverpool,  and  one  with  the  Tyne  port.  The 
facts  as  to  them  may  be  briefly  summarised  as  follows : — 

(1>  S.S.  i?ow^.— On  July  3rd,  1900,  the  P.  &  0.  Company's 
s.s.  Rome  arrived  in  the  Thames,  having  sailed  from  Sydney  on 
May  19th,  and  having  called  at  Colombo  and  Aden.  At  the 
latter  port  four  natives  from  Bombay  joined  the  Rome^  having  been 
bronght  to  Aden  from  Bombay  on  board  the  s.s.  Egypt,  to  which 
ship  reference  will  be  made  further  on.  These  natives,  it  is 
alleged,  were  duly  examined  at  Bombay  before  going  on  board 
the  Egypt,  and  were  found  to  be  in  good  health  ;  they  did  not  land 
at  Aden,  being  transferred  direct  from  the  one  vessel  to  the  other. 
As  will  be  seen  later,  one  of  these  natives  developed  plague 
after  arrival  in  the  port  of  London. 

On  arrival  at  the  mouth  of  the  Thames  all  on  board  were 
reported  to  be  well,  and  the  surgeon  of  the  Rome  signed  a  certifi- 
cate that  every  person  on  board  had  been,  within  12  hours  of 
arrival,  inspected  and  found  well ;  free  from  any  symptom  of 
plague,  cholera,  or  yellow  fever.  Under  these  circumstances  the 
vessel  was  allowed  to  proceed  up  the  river  to  the  Albert  Docks. 

On  July  4th,  the  day  after  arrival  in  the  Docks,  three  native 
firemen  were  removed  from  the  Rotne  to  the  Seaman's  Branch 
Hospital.  Two  were  suffering  from  "  dysentery "  and  were 
discharged  cured  respectively  on  July  17th  and  19th ;  the  third 
man  had  "  pleurisy,"  from  which  he  recovered  at  the  end  of 
July. 

On  July  12th  a  member  of  the  crew  was  admitted  to  hospital 
suffeiing  from  "enteric  fever,"  and  he  died  on  the  14th.  He 
first  complained  of  illness  on  July  8th.  After  a  post-mortem 
exanaination  his  death  was  certified  as  due  to  "  enteritis,"  but 
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App.  A,  No.  19.    there  appear  to  have  been  some  doubts  as  to  the  true  nature  of 

this  man's  illness. 
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On  July  14th  a  Goanese  member  of  the  Borne*s  crew  was 
admitted  to  the  Seaman's  Hospital  with  high  temperature  and 
glandular  swelling  in  the  groin.  Later  on,  bacteriological 
examination  of  material  taken  from  the  inflamed  glands  proved 
that  the  man  was  suffering  from  plague ;  a  certificate  dated 
July  27th  was  given  to  that  effect,  and  the  patient  was  at  once 
removed  to  the  port  hospital  at  Denton,  where  he  ultimately 
recovered. 

On  July  23rd  a  native  member  of  the  crew  of  the  Rome  died 
suddenly.  A  few  days  previous  to  this  he  had  slightly  lacerated 
one  of  his  fingers.  A  post-mortem  examination  was  made,  and 
a  certificate  was  given  that  he  had  died  owing  to  a  "  septic 
condition  of  the  blood." 

At  this  date,  July  23rd,  the  native  crew  of  the  Rome  was 
transferred  to  the  Egypt,  which  was  also  in  dock.  One  of  these 
transferred  men,  a  Goanese,  was  taken  to  the  Seaman's  Branch 
Hospital  on  July  26th  suffering  from  illness  attended  with 
enlargement  of  the  femoral  glands.  He  was  at  once  removed 
to  the  port  hospital  at  Denton,  the  case  being  suspected  to  be 
one  of  "  Pestis  Minor."  A  bacterioscopic  examination  by  Dr. 
Klein  of  material  taken  from  the  enlarged  glands  confirmed  the 
diagnosis  of  plague.  The  man,  however,  ultimately  made  a  good 
recovery. 

Of  the  above  cases  of  illness  two  were,  it  will  be  observed, 
proved  to  be  plague.  Other  two  were  cases  of  a  rapidly  fatal 
sort,  but  as  to  which  no  satisfactory  diagnosis  had  been  estab- 
lished, nor  had  the  aid  of  bacteriology  been  sought  to  determine 
the  nature  of  the  malady. 

When  the  diagnosis  of  plague  had  been  confirmed  by  the 
bacteriologist  in  the  two  above-mentioned  cases,  information  was 
at  once  sent  to  the  Foreign  Office  for  communication  to  the 
Signatory  Powers  of  the  Venice  Convention. 

The  Rome  sailed  on  July  26th  on  her  return  voyage  to  the 
East  with  a  new  native  crew  which  had  been  transferred  to  her 
from  the  Egypt.  The  bacteriological  confirmation  of  the  diagnosis 
of  plague  in  a  member  of  the  Rome*8  previous  crew  was  not, 
however,  completed  till  July  27th  ;  consequently  this  vessel 
sailed  without  having  been  disinfected,  no  suspicion  having  been 
entertained  by  the  Shipping  Company  that  plague  had  attacked 
any  of  the  crew.  Her  first  place  of  call  was  Gibraltar,  which 
she  reached  on  July  3lBt.  Information  having  been  telegraphed 
to  that  port  the  necessary  precautions,  as  to  disinfection,  Ac, 
were  then  carried  out  there,  and  no  futher  development  of 
plague  occurred  on  board  the  Rome.  The  facts  as  to  this 
outbreak  were  investigated  on  behalf  of  the  Board  by  Dr. 
Bulstrode. 

On  August  19th,  1900,  information  was  received  by  the  Board 
that  a  native  member  of  the  crew  of  the  s.s.  Egypt,  to  which  ship 
the  orew  of  the  s.s.  Rome  had  previously  been  transferred,  was 
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found  to  be  suffering  from  a  bubo.     The  man  had  been  working  app.  a.  No.  19. 
among  the  " shore  gang "  of  the  P.  &  0.  Company  since  July  28th.  piagueimd 
He  had  been  removed  on  August  18th  to  the  Seaman's  Branch  tudpootad 
Hospital ;  but  on  the  same  day,  as  suspicion  arose  that  the  illness  lo|iimd°aDd 
might  turn  out  to  be  plague,  he  was  taken   to  the  Greenwich  J^i^bhS?' 
Hospital,  where  he  was  seen  by  the  Medical  Officer  of  Health  Low.'*   ^ 
for  the  port  of  London,  by  whose  orders  he  was  at  once  removed 
to  the  isolation  hospital  at  Denton.    On  examination  the  patient 
was  found  to  be  suffering  from  a  large  inguinal  bubo  on  the  left 
side,  and  from  a  similar  smaller  swelling  in  the  right  groin.     In 
both  axillsa  there  were  also  enlarged  glands.    He  had  some  fever 
— temperature  101 '2°  F.— on  admission.    There  was,  in  his  case, 
no  history  or  appearance  of  venereal  disease  except  a  suspicious 
scar.      Material    from  the  bubo  and   specimen  of  the  patient's 
blood  were  submitted  to  a  bacteriological   examination   by  Dr. 
Klein,  but  with  negative  results. 

Although  the  provisional  diagnosis  of  plague  had  not  been 
in  this  instance  confirmed,  active  measures  were  taken  with 
regard  to  the  "shore  gang,"  numbering  about  100  men,  with 
whom  the  suspected  patient  had  been  working.  They  were  all 
stripped  and  individually  submitted  to  a  medical  examination. 
The  shed  in  which  they  were  housed  was  disinfected.  The  men 
were  paraded,  tsiken  to  the  baths  and  thoroughly  washed  under 
the  superintendence  of  the  officers  of  the  P.  &  0.  Company. 
On  leaving  the  baths  they  dressed  themselves  in  clothing  which 
had  been  just  previously  passed  through  a  steam  disinfector. 
While  the  men  were  being  bathed,  the  shed  where  they  dwelt 
was  again  disinfected  and  all  their  effects  were  taken  to  the 
disinfector  before  being  returned  to  them.  For  the  usual  period 
these  men  were  medically  inspected  night  and  morning  till  all 
danger  had  passed.  Fortunately,  not  a  single  suspicious  case  was 
detected.  Dr.  Reece,  at  the  direction  of  the  Board,  conferred 
with  Dr.  Collingridge,  the  Port  Medical  Officer  of  Health,  as  to 
the  carrying  out  of  the  precautionary  measures. 

(2)  S.S.  Highland  Mary. ^On  August  27th,  1900,  this  vessel, 
with  a  crew  of  36  hands  and  a  single  passenger,  and  carrying  a 
cargo  partly  composed  of  tallow  and  frozen  meat,  arrived  at 
Liverpool  from  Buenos  Ayres,  the  voyage  having  lasted  32  days. 
On  arrival,  one  of  the  seamen  was  found  to  be  suffering  from 
suspected  plague,  which  had  attacked  him  on  August  8th.  The 
patient  had  passed  the  acute  stage  of  his  illness,  but  there  was  a 
suppurating  bubo  in  his  right  groin  and  an  ulcer  over  the  right 
tibia.  He  was  removed  at  once  to  the  port  hospital.  The  High- 
land Mary^  which  had  left  Buenos  Ayres  on  July  26th,  touched  at 
Las  Palmas  on  August  18th,  where  part  cargo  of  fruit  was  taken  in. 
The  master  stated  that  during  the  voyage  he  had  observed  rats 
dying  all  over  the  vessel.  Investigations  made  by  Dr.  Balfour 
Stewart  confirmed  the  diagnosis  of  plague,  but  the  opinion  was 
expressed  that  the  patient  had  ceased  to  be  infective  by  the  time 
he  reached  Liverpool.  The  usual  precautions,  nevertheless^  were 
taken  to  avoid  any  possible  spread  of  the  infection.  No  rats 
could  be  caught  on  board  the  vessel  on  its  arrival  at  Liverpool. 
Metal  funnels  were  placed  upon  the  mooring  ropes  connecting 
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App.  A.  No.  19.    the  vessel  to  the  clock  side,  and  other  precautions  were  taken  to 

prevent  rats  creeping  across.* 

The  occurrence  of  this  plague  case  was  notified  to  the  Signa- 
tories of  the  Venice  Convention  on  August  30th  as  soon  as  the 
result  of  Dr.  Balfour  Stewart's  investigations  was  made  known. 

During  the  discharge  of  the  cargo  from  the  Highlatid  Mary^ 
one  of  the  inspectors  of  the  Port  Sanitary  Authority  was  present 
with  a  view  to  watch  if  any  dead  rats  were  found,  and  to  see 
that  these  were  properly  dealt  with  by  burning  them  in  the 
ship's  furnace. 


plague  in 

Wales  in  1900 
by  Dr.  Bruce 
Low. 


(3)  S.S.  South  Garth. — This  vessel  left  Rosario  on  August  7th, 
1900,  with  a  cargo  of  grain,  and  having  on  board  a  crew  of  23 
hands.  She  touched  at  St.  Vincent  on  August  30th,  and  arrived, 
on  September  12th,  35  days  out  from  Rosario,  at  King's  Lynn, 
where  she  discharged  hi^r  cargo.  On  September  20th  she  left 
King's  Lynn  in  water  ballast,  and  on  September  2 '2nd  reached 
South  Shields.  On  September  24th  the  crew  were  paid  off  at 
North  Shields,  among  them  a  "  donkey-man  "  who  had  begun 
to  feel  out  of  sorts  about  September  20th.  On  the  25th,  after 
being  paid  off,  he  consulted  a  medical  practitioner  at  South 
Shields,  who  diagnosed  *'  malaria,"  and  advised  him  to  proceed  to 
his  home.  On  the  27th  the  sick  man  travelled  by  rail  in  a 
through  carriage  from  Newcastle  to  Cardiff,  on  his  way  to  Llandaff 
where  his  wife  resided.  On  arrival  at.  home  he  called  in  a  medical 
man,  who  ultimately  became  suspicious  as  to  the  nature  of  his 
patient's  illness,  which  had  been  notified  as  doubtfully  one 
of  enteric  fever.  In  consequence  he  consulted  Dr.  Pritchard, 
Medical  Officer  of  Health  for  Llandaff,  and  Dr.  Walford, 
Medical  Officer  of  Health  for  Cardiff.  The  man  was  removed, 
on  October  2nd,  to  the  Cardiff  Borough  Hospital,  where  he  died 
on  October  4th.  After  a  post-mortem  examination,  the  corpse 
was  cremated  at  Flatholm  Island,  where  is  also  situated  the  Cardiff 
Port  Hospital  for  cholera  and  plague. 

On  October  3rd,  Dr.  Savage,  of  the  Cardiff  and  County  Public 
Health  Laboratory,  having  made  a  bacterioscopic  examination  of 
material  taken  from  the  glandular  swelling  in  this  patient's  groin, 
formed  the  opinion  that  the  case  was  one  of  plague.  This 
diagnosis  was  further  established  by  the  results  of  the  post-mortem 
examination,  and  by  investigations  made  with  further  material 
then  obtained.  These  results  were  corroborated  by  Dr.  IGein, 
who  made  an  independent  bacterioscopic  examination  on  behalf 
of  the  Board.  This  *'  donkey-man's "  illness  was,  therefore, 
undoubtedly  plague.  All  the  necessary  precautions  were  taken 
by  the  local  authorities  at  Cardiff  to  prevent  the  spread  of  the 
infection  from  the  case,  and  hap])ily  with  complete  success. 

Dr.  Buchanan,  on  behalf  of  the  Board,  visited  Cardiff,  and 
conferred  with  the  officers  of  the  Sanitary  and  Port  Authorities  as 
to  the  precautionary  measures. 


*  ABimilar  precantion  was  taken  with  respect  to  all  vessels  suspected  to  be 
infected  with  plafpie  arriving  in  the  port  of  Liverpool. 


289 

Information   was    sent  to  the  Foreign  Office  as  soon  as  the  app.a.No.19 
dis^nosis  of  plague  was  confirmed,  so  that  the  Signatories  of  the  pi^gueand 
Venice  Convention  might  be  notified.  suspeoted 

plague  in 

When  the  Soxlth  Oarth  entered  the  port  of  King's  Lynn  on  Wales  in  leoo 
September  12th  the  master  gave  satisfactory  replies  to  the  usual  ^^'-  ®™*^ 
questions  put  to  him  by  the  Customs  boarding  officer,  and  the 
ship  received  pratique.    On  Sei>tember  llth,  two  days  later,  the 
third  engineer,  an  Austrian,  who  had  joined  the  vessel  at  Rosario, 
consulted  a  medical  man  at  Lynn  as  to  illness,  which  he  said 
began  two  days  before  the  South  Oarth  reached  that  port.     The 
man's  symptoms  seeming  somewhat  anomalous  he  was  recom- 
mended for  admission  to  the  West  Norfolk  and  Lynn  Hospital, 
where  he  went  next  day.     Dr.  Wedgewood,  the  medical  man  in 
question,  is  one  of  the  hospital  staff,  and  devoted  much  pains  in 
his  endeavour  to  ascertain  the  true  nature  of  the  man's  illness  ; 
and  it   is  stated  that  the  p9ssibility,  in  this  case,  of  plague  was 
considered    before  it  was  known  that  a  true   plague  case  had 
subsequently  been  discovered  in  a  member  of  the  same  ship's 
crew.      But   this  engineer  never  had    any  glandular  swellings, 
and  the  case  was  notified  as  **  typhoid  fever.  "     He  became  very 
delirious,  and  was  ultimately  removed  to  the  isolation  block  of 
the  hospital.     He  made  a  good  recovery.    The  diagnosis  in  this 
case  was  indefinite,  and  though  specimens  of  blood  from  the 
patient  were  examined  by  Dr.  Klein,  the  results  were  negative  as 
regards  plague.      Still,  there  remains  grave  suspicion  that  this 
man's  illness  had   been  an   instance   of  one  of  the  anomalous 
forms  of  plague.      Fortunately,  neither  at  King's  I^ynn,  nor  at 
Cardiff,  nor  at  Shields,  were  any  other  cases  of  sickness  reported 
in  association  with  the  crew  of  the  South   Oarth,   appropriate 
precautionary  measures  having  been  in  every  instance   carried 
out.     Dr.  Manby  visited  King's  Lynn  to  investigate  the  circum- 
stances attending  this  suspicious  case,  and   to  confer  with  the 
local  authorities  as  to  preventive  measures. 

Dr.  Buchanan  made  minute  inquiry  on  behalf  of  the  Board 
into  the  history  of  this  ship  and  the  movements  of  her  crew. 
Rosario  had  been  infected  by  plague  for  some  time  before  the 
South  Oarth  arrived  at  that  port.  At  least  one  of  the  crew,  a 
Portuguese  Indian,  had  been  on  shore  for  a  week  ;  he  is  said 
to  have  frequented  some  of  the  lowest  parts  of  Rosario.  On  the 
voyage  home  several  of  the  firemen  were  off  duty  for  short  periods, 
suffering  from  what  was  called  "heat  stroke."  With  this  ex- 
ception no  illness  was  observed  on  board  till  the  engineer  took 
ill  on  or  about  September  10th.  No  dead  rats  had  been  found 
on  board  this  vessel  during  the  voyage. 

(4)  S.S.  Ben  Lomond. — On  the  arrival  of  this  vessel  in  the  Thames 
from  the  Philippine  Islands  on  October  26th,  1900,  one  of  the 
engineers  on  board  was  found  by  the  London  Port  Medical  Officer 
to  be  in  a  feverish  condition,  with  a  large  glandular  abscess 
pointing  in  the  region  of  the  groin.  No  other  glands  were  found 
•  enlarged,  and  there  was  no  evidence  of  venereal  disease.  The 
patient  was  at  once  removed  to  the  port  hospital,  and  specimens 
of  the  contents  of  the  glandular  abscess  were  sent  to  Dr.  Klein  for 
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App.  A.  No  19.    bacterioBCopic  examination.    His  report  pronounced  the  disease 
PUffueand       froiu  which  the  man  was  suflEering  to  be  of  the  nature  of  plague. 

Buspeoted 
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Information  to  this  effect  was  at  once  forwarded  by  the  Board  to 
the  Foreign  Office  for  communication  to  the  Signatories  of  the 
Venice  Convention. 

The  vessel  and  all  the  effects  of  persons  thereon  were 
thoroughly  disinfected  under  the  supervision  of  the  officers  of  the 
London  Port  Sanitary  Authority,  and  the  usual  precautions  were 
taken  to  prevent  the  spread 'of  the  infection.  No  rats  were  found 
on  board,  although  a  special  ratcatcher  was  employed  for  the 
purpose.  The  ship  was  stated  to  be  "exceptionally  free  from 
rats."  Only  one  rat  was  seen  during  the  voyage  from  the 
Philippines,  and  that  was  a  quite  healthy  one,  which  was  killed 
while  the  ship  was  at  Singapore. 

The  Ben  Lomond  left  Cebu,  in  the  Philippine  group,  on  August 
28th,  touching  at  Singapore  on  September  7th,  at  Perim  on 
September  30th,  at  Suez  on  October  7th,  Port  Said  on  October 
8th,  and  at  Portland  on  October  25th ;  reaching  Gravesend,  as 
already  stated,  on  Octob'er  28th.  Cases  of  plague  were  reported  at 
Cebu  before  the  vessel  left  that  island.  The  engineer's  first 
symptoms  of  illness  began  three  days  after  leaving  Cebu,  and  he 
was  seen  by  a  medical  man  at  Singapore  on  September  7th,  but 
no  diagnosis  of  plague  was  then  made.  The  symptoms  at  first 
were  entirely  locsd,  and  it  was  not  until  about  the  15th  of  October 
that  the  man  had  to  go  off  duty.  The  case  may  therefore  be 
regarded  as  having  been  one  of  chronic  ambulant  plague.  It  is 
worth  mention  that  this  man*s  illness  was  not  reported  on  the 
ship's  arrival  at  Portland,  nor  on  arrival  in  the  Thames.  Indeed, 
the  master  reported  "  all  well "  when  the  usual  questions  were 
put  to  him.  His  excuse  was  that  he  regarded  the  case  as  one 
of  venereal  disease,  and  he  had  never  been  in  the  habit  of 
reporting  such  cases. 


(c)  Precautionary  Measures   adopted  in    1900    to    Prevent  tl^e 
Importation  and  Spread  of  Plague  in  England  and  Wales. 

The  possibility  of  plague  being  brought  to  this  country  by 
shipping  from  infected  ports  abroad  engaged  the  serious  con- 
sideration of  the  Medical  Department  throughout  the  year.  As  will 
be  seen  further  on  close  touch  has  been  kept  with  the  port  and 
riparian  districts  of  England  and  Wales,  more  especially.with  those 
more  exposed  to  danger  through  their  trade  connections  with 
plague-infected  countries. 

During  the  spring  months,  when  plague  was  apparently  in- 
creasing in  South  America,  it  was  deemed  advisable  to  visit  and 
confer  with  the  officials  of  those  port  and  riparian  districts  which 
had  trade  with  Brazil,  the  Argentine,  &c. ;  and  with  this  view  the 
Board  of  Customs  was  requested  to  furnish  the  Medical  Depart- 
ment with  a  list  of  such  ports.  This  list  was  received  on  May  29th,* 
and  at  once  the  port  survey  was  commenced.  Later  in  the  year, 
when  plague  had  invaded  Glasgow,  the  Board  of  Customs  supplied, 
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at  this  Board's  reqaest,  another  list  giving  the  port  and  riparian  app.  a,  No.  10 
districts  in  England  and  Wales  having  trade  communications  with  piagneM^ 
Glasgow.    Altogether  during  the  year  some  57  port  and  riparian  suspected 
districts  were  visited  by  the  Board's  medical  inspectors.  Infiandand 

Wales  in  1900 

In  view  of  the  importance  which  attaches  to  the  concern  of  low'*^''**^ 
rats  in  the  diffusion  of  plague,  and  with  the  object  of  obtaining 
information  as  to  the  best  means  for  destroying  these  rodents  on  a 
large  scale,  Dr.  Theodore  Thomson  was  instructed  to  proceed  to 
Paris  during  the  summer  to  study  the  method  proposed  by 
M.  Danysz  for  destroying  rats  wholesale  by  feeding  them  with 
artificial  cultures  of  a  pathogenic  microbe  which  is  not  injurious 
to  human  beings.  The  result  of  Dr.  Thomson's  inquiries,  how- 
ever, tended  to  doubt  whether  this  method,  as  carried  out 
so  far  can  be  relied  upon  to  effect  its  intended  purpose  with 
certainty.* 

A  supply  of  Haffkine's  prophylactic  fluid  was  kept  in  readiness 
for  distribution  in  the  event  of  need  for  its  use  arising  ;  and  the 
arrangements  made  in  the  previous  year  were  continued,  by  which 
material,  forwarded  to  the  Board  by  any  Medical  Officer  of 
Health,  from  a  suspected  plague  case  would  be  bacteriologically 
examined  by  an  expert  appointed  by  the  Board  for  this  purpose. 

The  following  printed  memoranda  were  drawn  up  by  the 
Medical  Officer  and  sent  to  every  Sanitary  Authority  in  England 
and  Wales  for  their  information  : — 

(1)  General    memoi-andum     on    proceedings     which    are 

advisable  in  places  attacked  or  threatened  by  epidemic 
disease. 

(2)  Memorandum  on  plague,  containing  : — 

(a)  Administrative  considerations. 

(b)  Symptoms  of  plague. 

(3)  Directions  for  obtaining  and  forwarding  for  bacterio- 

scopic  examination  mateilal  from  suspected  plague 
cases. 

During  September  an  Order  under  the  epidemic  regulations  was 
issued  by  the  Board  making  compulsory  the  notification  of  plague 
to  the  Board  and  to  the  Local  Authority.  A  copy  of  this  Order 
with  an  explanatory  letter  was  sent  to  every  Sanitary  Authority 
in  England  and  Wales. 

During  the  autumn  an  important  conference  was  held  at  White- 
hall between  representatives  of  the  Board  and  those  of  the 
Admiralty,  War  Office,  and  the  Port  of  London  Sanitary  Authority, 

^  Beoent  ezperienoes  at  San  Francisco  and  at  Cape  Town  gave  more  favourable 
rcBnltB  of  the  Danysz  method ;  but,  on  the  other  hand,  Dr.  Ashburton 
Thompson,  Chief  Medical  Officer  to  the  GoTemment  of  New  South  Wales,  says  it 
was  tried  at  Sydney  in  1900  "without  any  useful  results  being  obtained.* 
Dr.  CoUingridge  also  made  experiments  with  it  in  the  London  Docks,  **  but  no 
results  were  obserrable,  and  to  this  extent  the  experiment  was  unsatisfactory." 
It  would  seem,  therefore,  that  further  tests  are  necessary  before  reliance  can  be 
pUoed  upon  the  Duiyss  method* 
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properly  equipped  hospital  ucoommodation  fur  ihe  infectious  Apr.A,No,2o. 
sick;  the  proviBion  of  an  efficient  diMnfecttng  apparatus;  the  oeaenieuii- 
provision  of  mortuary  accommodation  ;  and  the  adoption  of  tory  Atoiinii. 
regnlatioDB  under  Section  J25  of  the  Public  Healtli  Act  1875.  ^"15°  Port* 
The  quality  of  the  general  administration  by  each  Local  SKt^^S^y 
Authority,  as  evidenced  by  the  means  provided  for  the  proper  Dr.  ihoodoi* 
discharge  of  Port  or  Riparian  duties  and  by  the  degree  of  ''*""™'" 
thoroughness  with  which  their  duties  were  found  to  bo 
performed,  is  also  stated  in  the  table. 

Action  taken  by  the  Local  Authority  sabseqaent  to  the 
Inspector's  visits,  when  information  of  this  Bort  has  been 
available,  is  indicated  by  notes  in  italics. 
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No.  20. 


Arp.  A,  No.  20. 

General  Sani- 
tary Adminis- 
tration in 
certain  Ports 
and  Biparian 
districts ;  by 
Dr.  Theodore 
Thomson. 


Qbnbral  Sanitary  Administration  in  Certain  Ports 
AND  Riparian  Districts  :  by  Dr.  Theodore  Thomson. 

The  facts  recorded  under  this  head  ar6  based  mainly  on 
information  acquired  by  Medical  Inspectors  of  the  Board  in  the 
course  of  visits  made  by  them  to  several  districts  with  a  view  to 
ascertaining  the  manner  in  which  the  Local  Authorities  of  these 
districts  were  discharging  the  duties  incumbent  on  them  under 
the  Public  Health  Acts,  as  regards  vessels  and  persons  on  ship- 
board coming  within  their  jurisdiction.  These  visits  were  made 
from  time  to  time  during  the  four  years  1897,  1898,  1899  and 
1900  :  and,  for  the  most  part,  were  instituted  on  the  appearance 
of  plague  in  places  having  trade  with  one  or  more  seaports  in 
England  and  Wales.  Immediately  on  the  Board  becoming  aware 
of  such  occurrence  of  plague,  an  Inspector  was  sent  to  every  sea- 
port in  England  and  Wales  known  to  have  trade  with  the 
infected  place,  with  the  view  of  ascertaining  the  organisation  and 
the  means  at  the  disposal  of  the  Local  Authorities  for  dealing 
with  ship-borne  plague,  as  well  as  to  take  cognisance  of  measures 
intended  to  secure  the  wholesomeness  of  vessels  in  these  districts 
and  the  well-being  of  persons  on  ship-board.  Shortcomings  of 
authorities  in  any  of  these  respects,  observed  by  the  Inspector, 
were  in  all  instances  pointed  out  by  him  in  the  course  of 
his  visit  to  the  Local  Authority  or  to  their  officials  :  and,  in 
many  instances,  the  attention  of  the  authority  was  subsequently 
directed  to  the  more  serious  defects  in  their  administration  by 
letter  from  the  Board.  In  this  way  40  Port  Sanitary  districts, 
14  Urban  Riparian  districts,  and  3  Rural  Riparian  districts  were 
inspected  during  the  four  years  1897-1900.  Most  of  these  districts 
were  inspected  on  two  or  three  occasions  during  this  period, 
a  few  were  inspected  once  only  :  the  occasions  of  unspection 
being  governed  largely  by  consideration  of  the  possibilities  of 
ship-borne  plague  reaching  particular  districts  from  the  localities 
where,  from  time  to  time,  this  disease  made  its  appearance. 

For  this  reason  also,  the  Port  and  Riparian  districts  inspected 
are  fewer  than  those  visited  in  the  (Cholera)  Port  and 
Riparian  Sanitary  Survey  in  1893-4,  which  was  not  limited  to 
seaports  having  trade  with  infected  places.  In  the  Cholera 
Survey,  (10  Port  Sanitary  districts,  31  Urban  Riparian  districts, 
and  6  Rural  Riparian  districts  were  inspected  :  the  total  number 
of  districts  inspected  being,  therefore,  97,  as  against  57  inspected 
in  the  course  of  the  Plague  Survey,  of  which  account  is  here 
given. 

In  the  table  which  follows  a  brief  statement  is  furnished  as  to 
the  condition  of  each  district  in  respect  of  the  matters  of  chief 
importance  in  Port  and  Riparian  administration.  These  matters 
are  the  inspection  of  vessels ;  the  provision  of  suflBcient  and 
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properly  equipped    hospital    accommodation  for  the  infectious  afp.  A.No.ao. 

sick ;   the  provision  of  an  efficient  disinfecting  apparatus  ;    the  aeneroTiani- 

provision  of    mortuary    accommodation  ;   and  the   adoption  of  tary  Atoini»- 

regnlations  under  Section  J  25  of  the  Public  Health  Act  1875.  cert^n  Ports 

The     quality    of     the    general    administration    by    each    I-.ocal  3fg^,§fgf^^ 

Authority,  as  evidenced  by  the  means  provided  for  the  proper  Dr.  iheoiior© 

discharge  of  Port    or    Riparian    duties  and  by  the    degree  of  Tbomsoiu 
thoroughness    with    which     their    duties    were    found    to    be 
performed,  is  also  stated  in  the  table. 

Action  taken  by  the  Local  Authority  subsequent  to  the 
Inqpector*8  visits,  when  information  of  this  sort  has  been 
available,  is  indicated  by  notes  in  italics. 


S9^ 


APP.A,Na20. 

General  Sani- 
tary Adminis- 
tration in 
certain  Ports 
and  Riparian 
distrioM ;  by 
Dr.  Theodore 
Thomson. 


Administration  of  certain  Port  Sanitary  Districts  and 

1897,  1898,  18U9, 

Statements  in  Italics  refer  to  action  taken  by 


Sanitary 
Authority.* 


General 
Administration. 


Inspection  of 
vessels. 


Hospital  Provision. 


1.  Berwick  U.B. 


2.  River  Blyth  P. 


Moderate 


Satisfactory  •• 


3.  River  Tyne  P. 


Good     .. 


4.  Sunderland  P. 


6b  Hartlepool  P. 


6.  River  Tees  P. 


7.  Hall  and 

Qoole  P. 


Fair 


Satisfactory  .. 


Good    .. 


Good 


8.  Grimsby  P.  •• 


9  King's  Lynn  P. 


10.  Yarmouth  P.. . 


Fair 


L&x 


Satisfactory 


Only  a  small  pro- 
portion inspected. 
'*All  ships  com- 
ing into  the  port 
are  Inspected" 
(Medical  Officer  of 
Health  Annual 
Beport  for  1900). 


Efficient 


.  •       •  • 


Efficient  for  the 
most  part ;  but 
has  occasionally 
been  nnsatis- 
factory. 


Fair 


Efficient 


Efficient 


Efficient 


Fair 


Inefficient  .. 

Inspector  of 
Nuisances  in- 
structed by  the 
Fort  Authority 
to  devote  more 
time  to  inspection 
of  shipiiing. 

Efficient      .. 


Wooden  hospital  with  two 
wards,  each  with  four  beds. 
Negotiations  proceeding  for 
the  erection  of  a  permanent 
hospital. 


Temporary  hospital  with  ac- 
commodation for  16  patients: 
number  of  wards,  four. 


Floating  hospital  with  30  bedw: 
numl^r  of  wards,  six. 


Floating  hospital  structurally 
defective.  It  was  proposed 
to  remove  cases  of  plague 
on  board  ship  %j  tne  Borough 
Isolation  Hospital  on  shore. 

P.  S.  A.  have  the  use,  con- 
jointly with  the  Boroughs 
of  Hartlepool  and  West 
Hartlepool,  of  a  hospital 
with  35  beds. 

Floating  hospital,  with  26 
beds :  four  wards. 


Hospital,  with  30  beds,  in 
Scuicoates  parish,  four  milcfl 
from  Hull  docks.  TheGoole 
Urban  Hospital  available 
for  port  cases  at  Ooole. 


No  port  hospitaL  The  Borough 
of  Grimsby  has  two  hospi- 
tals: one  estimated  to 
accommodate  40  coses,  the 
other  estimated  to  accom- 
modate 35. 


Hospital,  with  12  beds,  about 
a  mile  from  the  docks. 


The  Porough  Hospital  is  avail-  , 
able  for  port  purposes. 


*  P.  signifies  Port  Sanitary  Authority.    U.R.  signifies  Urban  Riparian 
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of  certain  Riparian  Districts  in  England  ami  Walks  in  app.  A.K0.20 
and  1900. 


Authorities  in  sequence  to  visit  of  Inspector. 


Pisinfecting  ApparutiiH. 


Mortuary. 


Date 


General  8ani> 
tary  Admiois- 
tratioD  in 
certain  Ports 
and  Riparian, 
districts ;  by 


e  Of  approval    visiU  by      T^SSaZ 
otKto«in8   '^li^"  Thomson. 


"?.«^-,'^6f'  I^P~^- 


Portable  dry-heat  apparatus  . . 


None 


Steam  disinfecting  chamber    . . 


Provided  at  the  hoHpital     None     . . 


None.  P.  R.  A.  have  the  use  of 
the  steam  disinfecting  cham- 
ber at  the  Borough  Hospital. 


P.8.  A.  have  the  use  of  the 
South  Blyth  U.D.O.'s 
Mortuary.  There  is 
also  a  mortuary  at  the 
Port  Hospital 

Provided  at  the  floating 
hospital 


None.  There  is  a  mor- 
tuary at  the  Borough 
Hospital 


Jan.  24, 1888 


Feb.  16. 1886 


1899 :  leOC-, 


1899 :  1900. 


Steam  disinfeoting  chamber  at  ■  Provided  at  hospital 
hospital 


The  steam  disinfecting  chamber 
belonging  to  the  Borough  of 
Middlesborough  available  for 
port  purposes. 


St«am  disinfecting  chamber  at 
Soulcoates  Hospital. 


None 


•  •  •  • 


June  1,1886    .. 


1897:1890 
1900. 


1899  :  1900. 


1899  :  1900. 


Provided  at  hospital  Dec.  ,  1893  . .  ,  1899  :  1900. 
There  is  also  a  mor- 
tilery  belonging  to  the 
Borough  of  Middles- 
borough  near  the 
docks. 


Provided  at  hospital    . . 


There  is  a  steam  disinfecting 
chamber  at  each  of  the 
Borough  Hospitals. 


Steam  disinfecting  chamber 


Provided  at  each  of  the 
Borough  Hospitals. 


It  is  proposed  to  use  a 
room  at  the  disin- 
fecting  station  as  a 
mortuary. 


Dec.     ,1893   .. 


1897:1899; 
1900. 


None 


.  •        . . 


1900. 


None 


Steam  disinfector  at  the  Provided  at  Oorleston 
Borough  Hospital  available  near  the  mouth  of  the 
for  port  purposes  river. 


1880 ;  If  OG. 


None 


1899  ;  1900. 


Sanitary  Authority.   B.K.  sjgnifles  Rural  Riparian  Sanitary  Authority. 


'M 


APP.  A,Ko.ao. 

General  Sani- 
tary Admlnis* 
traiionin 
certain  Port! 
andBipariao 
dlfltrioto;  by 
Dr.  Theodore 
Thomson. 


Administration  of  certain  Port  Sanitary  Districts  and 

1897,  1898,  1899, 


Sanitary 
Authority. 


General 
Administration. 


Inspection  of 
veaeels. 


Hospital  Provision. 


11.  Lowestoft  P.. . 


13.  Ipivriuh  P.    .. 

15.  London  P.     . . 

14.  Dover  UJL   .. 

16.  Newhaven    P. 

10.  Portsmouth  P. 


17«  ^nthampton 
P. 

Poole  P. 


19.  Bridport  U.B. 


20.  Lyme      Regis 


,  iiyn 
UJL 


2L  Exeter  P. 


22.  Teignmouth  P. 


23.  Dartmouth  P. 


24.  Plymouth  P.. . 


Satisfactory  ;. 


Laz 


Very  good     .. 


Bad 


I.       . . 


Very    unsatie- 
faotory. 


Unsatisfactory 


Good    ..       .. 
Moderate       .. 

Fair      ..       •• 


Bad 


Moderate       •• 


Unsatisfactory 


Satisfactory  .. 


Good 


. .       . . 


Jp  air  . .  ■  • 

An  AssUtant 
Inspector  of  Nuis^ 
ancea  appointed  to 
aid  in  inspection 
of  shipping. 

Inefficient  •  •       . . 


Efficient 


>  •  •  4 


Very  inadequate . . 


Unsatisfactory    .. 


Inadequate.. 


Efficient     .. 
Moderate    .. 


Fair 


None 

Medical  OJIker 
of  Health  and  In- 
ipector  ofNuisanofs 
ififtruded  by  the 
AtUhority  to  in- 
spect shipping. 

Moderate   .. 

Assistant  Medi- 
cal OJflcer  of 
Health,  resident 
at  Exmouth  ap^ 
pointed. 

Very  flair    .. 


Veryiair 


fiffldent 


••       .. 


The  Boroush  Hospital,  about 
half  a  mile  from  the  inner 
harbour,  available  for  port 
purposes. 


Floating  hospital   with  two 
wards. 


At  Denton.  Seven  wards  in 
three  ward -blocks.  Total 
accommodation.  17  beds. 

At  the  Urban  District  Hospi- 
tal, li  miles  from  the  docis. 

None.  The  Newhaven  Urban 
District  Oouncil  possess  an 
unsatisfactory  hospital,  H 
miles  from  the  harbour. 

None 

An  AdmiraUv  hulk^  the 
Sdgartplaeed  at  the  disposal 
of  the  Port  AtUhortiy  during 
the  oontimuinee  of  Rogue  in 
Europe. 

Floating  hospital  with  three 
wards  and  30  to  36  beds. 

Partly  x>ermanent,  partly 
temporary.  Aooommodflk- 
tion  for  16  cases. 

Wooden  hospital  near  the 
harbour,  with  acoommo- 
datien  for  six  oases.  Also 
a  permanent  hospital  2} 
miles  from  harbour. 

A  room  in  a  building  on  the 
Quay,  formerly  used  as  a 
worUiouse,  converted  into 
a  ward  for  two  patients. 
The  building  is  not  equipped 
for  hospital  purpoees. 


None  ..       •*       ..       •• 

Hospital  ship  provided  with 

two  wards^  each  to  aeoommo- 

date    one    case;   moored   off 

Exmouth. 


Imperfect  isolation  accommo- 
dation for  flye 


Floating  hospital,  with  two 
wards,  each  fitted  up  for 
two  cases.  Further  accom- 
modation available  on  board 
if  required. 


Floating  hospitid,  about  U 
miles  from  docks,  with 
accommodation  for  W  or  60 
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and  1900— continued.  Gane^Ssani- 

tary  Admiolg- 

•tration  in 
ceitainPorti 
and  Bioasten 


Disinfecting  Apparatus. 


Steam  disinfecting  chamber  at 
the  Borough  Hospital,  avail- 
able for  port  piirposes. 


Steam  disinfecting  chamber  at 
the  Borough  Hospital  avail- 
able for  port  porpoeee. 

Steam  disinfecting  chamber  at 
hospital 


Steam  disinfecting  chamber  at 
hospitaL 


None 


None.  But  a  steam  diiiDfeeting 
chamber  belonging  to  the 
Urban  Authority  is  available 
for  port  purposeOi 


Steam  disinfecting  chamber    .. 


None 


•• 


Hot^«ir  apparatus 


None    ••       •« 


None.  But  a  steam  disinfecting 
chamber  belonging  to  the  city 
of  Exeter  is  available  for  port 
purposes. 


None 


••       •• 


•• 


Sulphur  **  fumigation  "  chamber 

on  board  the  floating  hospitaL 

The  Authority  have  decide  to 

mrovlde  a  atMm  diain^ector  on 

ooard  the  floating  hotpitoL 


None.  Steam  disinfecting  cham- 
ber, belonging  to  the  Urban 
Authority,  available  for  port 
purposes. 


Mortuary. 


Date  of  approval 
by  L.Q3. 

of  Regulations 
under  Sec.  12R  of 

F.H.  Act  1876. 


Visits  by  _      

the  Board's  dTstricSTby 

Medical  Dr.Theodoitt 

Inspectors.  Thomson. 


A  properly  eauipped 
mortuary  provided  on 
the  beach.  Also  a 
xcortuary  at  the 
Borough  HospitaL 


Provided  at  the  Borough 
HospitaL 


Provided  at  hospital 


Provided  at  hospital 


None.  The  Newhaven 
Urban  District  Council 
possesses  a  mortuary. 


None.  The  Urban  au- 
thority possesses  a 
mortuary  some  dis- 
tance from  the  docks. 


Provided  on  board  the 
floating  hospitaL 

Provided  near  the  hos- 
pital. 


Provided  at  the  perma- 
nent hospital. 


None 


None 


None . . 


•• 


Provided  on  board  the 
floating  hoepitaL 


Provided  on  board  the 
floating  hospitaL 


Sept.  28, 1888  .. 


None    .. 


Jan.39,l«»  .. 


None 


None 


None    .. 


None    .• 
None    •• 

None 


None    .. 


None 


None 


None    .. 


None    .« 


•• 


1899:  1900. 


1900. 


1897:1899: 
1900. 


1900. 
19001 


1897:1899: 
1900. 


18971: 1899 : 
1900. 

190a 


i9oa 


190O. 


1899:  1900. 


i9oa 


1900. 


1896:1899 
1900. 


Administration  of  cerbtin  Port  Sanitary  Distbicto  iind 
1897,  18it8,  IS91t, 


36,  FslmoutU  and    Bad 

37.  PAdstow  P.   .. 
%  Barnitaple  P. 

•a.  BrklswatoT  P. 


it  QloucMtcrP.       Sktiiruolorr  . 

33.  NewportP.  ..  !  Oood     ,. 


Very  In Ir    .,       ■■  ,  OaVvnolsed     Iron     buildiDX. 

Tu-o      m'i'lanl        »bout     1     mllo     (rum    «Uo 

Medical  OSU-iri  of       Btiardlne      UlalioD,      wltli 

Hralth  apinAHtfd    ,      accommoautiua     lor     [our 

Very  iDefflclSDt  ..  Wooden  buildiDg.  about  one 
mile  Irom  docke.  with  (wa 
ward*,  each  Dllsd  with  three 


33.  Cardiff  P. 


H,  Barry  P.        ••     Good 


Se  UaneUylt.It. 


™ro».eacii  ntwi  wim  Mree 

Rutlifactory 

Ad  iKObted  boiuei  one  room 
nttcd  np  aa  a  ward,  with 

twobedi. 

Fair 

S'g-J'Si^'""^^' 

Arriiiitieiiient  los  ^M«  made 
lh.ll  rata  a!  lufc'/lo""  dimiu 
vitl  U  takia  to  tht  Qirdlf 

Bo'iMal  on  Flatluilm  lalond; 

EBcient      ..        ., 

boda.  Hospital  shlj),  the 
■■  Margarlda.-  moorcif  in  the 
ATon.  with  accomCQodntioii 

Fair 

Two  wooden  hoeiritab ;  each 
with  one  wBfd. 

E..,„.      ..        .. 

Wooden    buildlna-     Arraiws- 

EfflcJent     ..       .. 

two  wards,  ru-h  with  rti 
bed* ,  ihc  cthcT  ho*pltal 
Willi  four  bciis. 

Efficient     ..       .. 

tbe  latter'*  boipltiU  on  Flat- 
holm  Wand. 

Fair 

li'llifllllV    t-lf 

Nonp.  The  Urhan  Hospital 
i»  uv-olUble  for  port  pur- 

,     ilHliantti.  I 

I  Nono Qalvaniwd      Irup      bulldlne. 

.Urirtant  InnjiCi--  i  about    iiatf    a    mile    Irom 

lor   0/'   XnlMiicr'  docks,  with  ooe  ward. 
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of  certain  RIPARIAN  Districts  in  England  and  Walks  in    Apr.A,No.2o. 
and  1900 — cojitinued. 


Disinfecting  Apparatus. 


None 

None 

None 

None 

A  ifUam  dMnfecting  chamber ^ 
belonging  to  the  Ifrban  Authority ^ 
Jiae  been  made  avaikU>le  for  port 
purpo$es. 

None 


None.  But  a  steam  disinfecting 
chamber,  belonging  to  the 
Urban  Authority,  is  available 
for  port  purposes. 


None.  But  a  steam  disinfecting 
chamber,  belonging  to  the 
Urban  Authority,  is  available 
for  port  purposes. 

None.  But  a  steam  disinfecting 
chamber,  belonging  to  the 
Urban  Authority,  is  available 
for  port  purposes. 

Steam  disinfecting  chamber  on 
Flathohn. 


None.  But  a  steam  disinfecting 
chamber,  belonging  to  the 
Urban  Authority,  U  available 
for  i)ort  purposes ;  and  the 
Port  Authority  have  also 
arranged  with  OardifT  P.  for 
the  use  of  their  steam  disin- 
fector  on  Flatholm  Island. 


None.  But  a  steami  disinfecting 
chamber,  at  the  Urban  Hos- 
pital, is  available  for  port 
purposes. 


None.  The  Authority  have 
occasionally  borrowed  a 
portable  steam  disinfector 
belonging  to  the  Llanelly 
Urban  Authority. 


Mortuary. 


Provided  at  hospital 


None 


None 


Provided  on  board  the 
floating  hospital. 


None 


Provided  in  connection 
with  each  of  the 
hospitals. 


Provided  at  each  of  the 
hospitals. 


Provided  at  hospital    . . 


Provided    on    Flatholm 
Island. 


None.  But  a  mortuary 
belonging  to  the  Urban 
Authority  is  available 
for  port  purposes ;  and 
the  Port  Authority 
have  also  arranged 
with  Cardiff  P.  for  the 
use  of  their  mortuary 
on  Flatholm  Island. 

None.  But  a  mortuary 
belonging  to  the  Urban 
Authority  is  available 
for  i}ort  purposes. 


None 


General  Sani- 
tary Adminis- 
tration in 
certain  Ports 


Date  of  approval'  vicifa  iiv 

byL.G&.        th«R5fn.«T'«  and  Riparian 

of  ReKulations  rtv??^^  **  districts ;  by 

under  Sec.  125  of  liJfriSrQ  !>'•  Theodore 

r.H.  Act,  1875.    jinHpectors.  Thomson. 


Oct.  25, 1888    ..     1899:  1900 


None 


None 


None 


None 


•  •       «. 


Dec  31, 1888 


None 


Jan.  3, 1900 


Feb.  24, 1890  .. 


June  22, 1894 


None 


None 


1899  :  1900. 


1899  :  1900. 


1899  :  1900. 


1899  :  1900. 


1897:1899: 
1900 


1897:1899: 
1900. 


1897:1899; 
1900. 


1897:1890 
1900. 


1897:1899 
1900. 


1897:1899: 
1900. 


1899  :  1900. 
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tarr  Adminis- 
trailoo  in 
oertein  Ports 
andBlfwriaa 
diftrlote;  by 
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ThonMon. 


Sanitary 
Authority. 


General 
Administration. 


Inroection  of 
veese] 


^easels. 


Hospital  ProYision. 


37.  Llanelly  U.B. 


8&  KidweUy.UJL 


80.  MiUord  P.     •• 


40.  Yn 


iT^ 


halam 


4L  Holyhead  U3. 


42.  Beaumaris  P. 


48.  OoDway  RJL 
44.  St.  Asaph  BJEt. 
48.  Chester  P.     .. 

40.  ICanohester  P. 


Bad 


None 


Unsatlsfaotory 


Very  bad 


Bad 


•• 


Fair 


••       •• 


None  .. 
None  .. 
SatisfiMytory  .. 

Good    .. 


Inefficient  .. 
AtsUtant  Inspec- 
tor of  Nuisances 
appointed^  and  in- 
strucUd  by  the 
AtUhortty  to  in- 
speet  thipptng. 

None 

Intpeetor  of 
Nuitanees  In- 
itrueted  by  the 
Authority  to  in- 
spect aU  vessels 
arrivtng  in  the 
district. 

Inefficient  . . 


None . .  . . 

Psriodieal  in- 
spection of  vessels 
arriving  at  Fort 
Modoc  hy  the 
Inspector  of 
Nuisances, 

Hardly  any 


Fair 


None.. 
None.. 
Fair  .. 

Satisfactory 


None.. 


None 

The  "Quay  house*'  to  be 
used  as  an  isolation  hospital 
when  rehired. 


An  old  brie;  beaohed  at  a 
spot  5  mfies  from  Milford 
dpcks  by  land,  and  84  miles 
by  sea  from  the  mooring 
station. 

None.  The  cottage,  noted  in 
the  1888  surrey  as  hired  for 
hospital  purposes,  is  now 
let  for  habitation. 


None.  Arrangements  made 
for  the  use  of  an  isolation 
ward  with  two  beds,  be- 
longing to  a  private  hospital 
on  Salt  Island. 

Hospital  ship  with  tour  beds 


None 
None 


Building  at  Mostyn  with  four 
beds. 

None.  But  the  Liverpool  Port 
Sanitary  Authority  isolate 
cases  of  *oholera,  yellow 
fever,  and  plague  detected 
by  them  on  board  vessels 
bound  for  Manchester.  In 
addition,  it  has  been 
arranged  that  the  Liverpool 
Port  Sanitary  Authoritv 
shall  isolate  cases  of  small 
pox  detected  by  them  on 
Manchester-bound  vessels: 
that  Wirral  Joint  Hospital 
Board,  Buncom  n.D.C.,  and 
the  Boroughs  of  Widnes  and 
Warrington  shall  isolate 
cases  of  infectious  disease 
detected  on  ships  in  their 
respective  neighbourhoods: 
and  that  the  Borough  of 
Salford  shall  isolate  cases  of 
infectious  disease  from  any 
part  of  the  ship  canal 


303 
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and  1900 — cantimted. 


DlsinfeoUng  Apparatus. 


Mortuary* 


Oaaeral  Sani- 
tary Adminto- 
trationin 
certain  ports 


Date  of  apMoval   vimtaby     SdWpajfE 

offeiSllttoM   the  Board's   distriofiuby 

nnd^Sa  1»  of ' ,  ^^<^      Dr.  Theoiow 


Portable  steam  disinfeotor 


None 


None    •• 


•• 


None 


None 


None 


None 
None 
None 


None.  But  the  Port  Authority 
have  made  arranirements  with 
Liverpool  and  Salford  for  the 
n«e  of  their  steam  disinf  eeting 
<diambera. 


None 


None 


Provided    on    hospital 
diip. 


None 


None.  Bat  the  Port 
Aolhority  have  ar* 
ranged  with  the  Beao- 
marls  Urban  Authority 
for  the  use  of  thein 
mortuary. 


None 


None 

Provided  at  hospital 


None.  Bnt  the  mortu- 
aries at  the  several 
hospitals,  for  the  use 
of  which  the  Port 
Authority  have  made 
arrangements,  are 
available  for  port 
purposes. 


None    . . 


None    . . 


None 


f  •  «• 


None    .. 


None 


•• 


J<ily80,1894  .. 


None    . .  •  • 
None    .. 

Oot.a8.1894  .. 

Oct  6. 1898  .. 


1899:  1900. 


1900L 


1900 


1900. 


1899:190a 


1900. 


190a 
1900. 

i9oa 

1899:  1900 
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APP.  A,  No.  aO. 

Qeneral  Sani- 
tary Adminis- 
tration in 
certain  Ports 
and  Riparian 
districts ;  by 
Dr.  Theodore 
fhomson. 


Administration  of  certain  Port  Sanitary  Distriots  and 

1897,  1898,  1899, 


Sanitary 
Authority. 


General 
Administration. 


Inspection  of 
Vessels. 


Hospital  FroTisioD. 


47.  Liverpool  P. .. 


48.  Preston  P 


49.  Fleetwood    P. 


50.  Lancaster,    P. 


51.  Moreoambo 
UJl. 


53.  Barrow  U.B... 


63.  MiUomUA... 


64.  Whiteha^':a 
U.R. 


66.  Workington  P. 


56.  Maryport  n.B. 


Good 


•  •       •• 


Satisfactory  •«     Bfflcient 


Efficient 


•• 


67.  Holme  Oultram 
U.B. 


Fair 


Laz 


'•       •• 


•• 


None     . . 

The  Urban 
DMrict  Coun- 
cil have  ex- 
pressed  their 
intention  to 
discharge  their 
duties  as  a 
riparian  au- 
tJunity, 


Fair 


.•       •• 


Satisfactory  .. 


Satisfactory  .. 


Very  fair 


Fair 


Almost  nil 


Inadequate..       •« 


Fair  .. 


•• 


None 

The  Inspector  of 
Nuisances  to  in- 
spect periodically 
vessels  from  Dublin 
and  Londonderry^ 
and  other  vessels 
"  when  necessary,** 


Satisfactory 


Fair 


Satisfactory 


Satisfactory 


Moderate    .  • 


•• 


Very  inefficient    .. 
Assistant  Medi- 
cal     Officer      of 
Health  appointed. 


Oorrugated  iron  hospital  at 
New  Ferry  on  the  Cheshire 
bank  of  the  Mersey,  with 
two  wards,  each  ward  con- 
taining 12  beds.  This  hospi- 
tal is  reserved  for  exotic 
diseasa  Oases  of  other 
infectious  diseases  sent  to 
one  of  the  City  hospitals 
for  infectious  disease. 

Galvanised  iron  hospital  near 
the  docks,  with  two  wards. 
Total  number  of  beds,  14. 
Reserved  for  exotic  disease ; 
other  infectious  diseases 
taken  to  the  fever  hospital 
of  the  Boyal  Infirmary, 
Preston. 

Oorruffated  iron  building  near 
the  oocks. 


Wooden  structure  with  two 
wards  and  a  nurses  room, 
about  a  mile  from  Glasson 
dock.  Is  not  fitted  up,  and 
has  no  drainage  nor  water 
supply. 

Hospital,  partly  permanent 
and  partly  temporary,  about 
2  miles  from  harbour. 


Wooden  hospital,  with  one 
ward  of  four  beds,  on  Sheep 
Island. 


Wooden  hospital,  with  two 
wiurd  blocks. 


Hospital,  about  a  mile  from 
the  docks,  with  two  ward- 
blocks.  Accommodation  for 
16  cases. 


Hospital  with  five  beds 


Hospital  about  three-quarters 
of  a  mile  from  docks,  with 
two  wards.  Accommoda- 
tion for  seven  cases. 


None 
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of  certain  Riparian  Districts  in  Enoland  and  Wales  in  apf.a.mo.»i. 

and   1900-CaHrtnued.  GenorHTianl- 

^— -^----^— .— — ^  tary  AdmlnlH- 

I  tratioD  in 

Date  of  approval'  viaitebv  *^®'?^?^2r** 

by  L.O.B.       lJ  o      I.  and  Riparian 

ofR^ations    ^^^^K^  SJ«*S£*"l,^y 

under%ec.l25of  r^ffiSi..  Sj- Theodore 

P.H.  Act,  1875.     ">»Pecw"'  ThomBon. 


Disinfecting  Apparatus. 


Mortnary. 


None.  But  the  steam  disinfect- 
ing chambers  belonging  to 
the  City,  are  availaole  for 
port  purposes. 


None.  A  hot-air  apparatus, 
belonging  to  the  Urban  Autho- 
rity, ayiulable  for  port  pur- 
poses.) 


None.  But  a  steam  disinfecting 
chamber  belonging  to  the 
Urban  Authority,  available 
for  port  purposes. 

None.  But  a  steam  disinfector 
belonging  to  the  Borough  of 
Lancaster  is  available  for  port 
purposes. 


Steam     disinfecting     chamber 
j      about     half    a    mile     from 
harbour. 


Apparatus     for    "  fumigation " 
with  sulphur. 


Steam  disinfecting  chamber  at 
hospital. 


Steam  disinfecting  chamber  at 
hospital. 


None 


Steam  disinfecting  chamber  at 
hospital. 


I  None     .. 


« ■       •  < 


i  •        •  • 


Provided    at    the    Port 
Authority's  hospital. 


Provided   at    the    Port 
Authority's  hospitaL 


Provided  at  the  hospital 


None 


•  •        . . 


April  13, 1894.. 


Nov.24,18»9  .. 


Provided  at  hospital ;  is  ,  Sept.  12. 190U  .. 
a    badly    constructed 
wooden  erection. 


Two  mortuaries ;  one  at 
hospital,  one  in  the 
town. 


Provided  at  hospital    •. 


Provided  at  the  hospital 


Provided  at  the  hospital 


None 


.  •       •• 


July  20. 1894   .. 


Nov.  21, 1894  .. 


May  16, 1900  .. 


Provided  at  the  hospital  I  None     .. 

I 
I 

Provided  at  the  hospital    July  20, 1894  .. 


None 


None  . . 


1897 :  1899 : 
1900. 


1900. 


1899 :  1900. 


1899 :  1900. 


1900. 


1899  :  1900. 


1899  :  190(1. 


1899  :  UOO. 


1899  :  1900. 
1899  :  1900. 


1899  :  1900. 


8f63 
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LPP.  A,  No.  30 

General  Sani- 
tanr  Adminis- 
tration in 
Dortain  Porte 
findBiparian 
iistricts:  by 
Dr.  Theodore 
rhomson. 


General  Administration. 

The  quality  of  general  administration  in  the  several  districtB 
comprised  in  the  foregoing  table  may  conveniently  be  indicated 
by  three  classes,  of  which  Class  A  includes  Authorities  whose 
administration  is  described  as  ^^  good  **  or  ^'  satisfactory  ** ;  Glass  B 
includes  those  whose  administration  is  termed  **&ir**  or 
'^  moderate  '* ;  while  Class  C  includes  those  whose  administration 
is  referred  to  as  "  lax,"  **  unsatisfactory,"  "  bad,"  or  *•  none."  Of 
the  57  districts  dealt  with  in  the  table,  23  are  in  Class  A  ;  14  in 
Class  B ;  and  20  in  Class  C.  It  is  satisfactory  to  note  that  most 
of  the  seaports  in  the  list  with  a  large  amount  of  traffic  are  well 
organised  and  come  within  Class  A.  The  most  notable  exceptions 
in  this  respect  among  the  larger  seaports  are  Portsmouth,  which  is 
classed  as  "  unsatisfactory  " ;  Newhaven,  which  is  "  very  unsatis* 
factory "  ;  Dover  and  Holyhead,  which  are  "  bad."  The  lalrge 
amount  of  passenger  traffic  from  the  Continent  to  Dover  and  New- 
haven,  and  from  Dublin  to  Holyhead,  renders  mal-administration 
by  the  Authorities  of  these  places  matter  of  serious  concern. 

Rather  more  than  one-third  of  the  districts  visited  are  in 
Class  C  ;  and  the  Authorities  of  four  of  these  districts  were  found 
at  the  date  of  inspection  to  be  entirely  neglecting  their  duties  as 
Riparian  Authorities.  It  is  true  that  many  of  the  districts  ranked 
in  Class  C  are  places  with  no  great  amount  of  trade  by  sea,  and 
that  the  probability  of  importation  of  plague  into  these  seaports 
is  correspondingly  small.  The  risk,  however,  exists ;  and  the 
Authorities  of  these  districts,  accordingly,  should  be  in  a  position 
to  deal  promptly  and  efficiently  with  sea-borne  plague,  as  well 
as  to  discharge  their  other  duties  under  the  Public  Health  Acts  in 
respect  of  shipping  coming  within  their  jurisdiction. 

Comparison  of  these  data  with  like  data  afforded  by  the  Cholera 
Survey  in  1893-4,  goes  to  show  that  there  has  been  improvement 
in  the  administration  of  port  and  riparian  districts  since  the  time 
of  that  survey.  The  comparison  cannot  be  an  exact  one ;  for  a 
considerable  number  of  districts  inspected  in  the  course  of  the 
Cholera  Survey  were  not  inspected  during  the  Plague  Survey, 
while  a  few  districts  inspected  in  the  Plague  Survey  were  not 
inspected  in  the  Cholera  Survey.  But  50  of  the  districts  included 
in  the  Plague  Survey  were  also  included  in  the  Cholera  Survey  ; 
and,  as  regards  these,  the  following  tabular  statement  shows  the 
quality  of  the  general  administration  at  the  time  of  each 
survey  : — 


Quality  of 
Administration. 


Plague  Survey, 
1897-1900. 


Cholera  Survey, 
1893-4. 


Glass  A 
Class  B 
Class  C 


I . .        • .. 


•••        ..« 


...        ... 


21 
18 
16 


15 
14 
21 


All  Claasea 


50 


50 
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The  adminiBtrative  improyement  indicated  by  these  figures  is  app.  a.  No.  so. 
expressed  by  increase  of  the  number  of  districts  in  Class  A,  and 
ifminution  of  those  in  Class  C.  Prominent  among  the  districts 
in  which  there  has  been  marked  improvement  are  the  following  : — 
the  River  Blyth  Port  Sanitary  District,  formerly  "  not  very  satis- 
factory," now  "  satisfactory "  ;  Dartmouth  Port  Sanitary  District, 
formerly  "  bad,"  now  "  satisfactory  "  ;  Southampton  Port  Sanitary 
District,  formerly  "  improving,"  now  "  good  '' ;  Workington  Port 
Sanitary  District,  formerly  "  unsatisfactory,"  now  "  very  fair "  ; 
and  Yarmouth  Port  Sanitary  District,  formerly  ''extremely 
inefficient,"  now  "satisfactory."  There  are,  however,  instances 
of  districts  which  have  fallen  from  Class  B  to  Class  C.  But  it  is 
satisfactory  to  note  that  change  has,  in  the  main,  been  for  the 
better. 


Inspection  of  Vessels. 

If,  as  regards  the  extent  and  quality  of  inspection  of  vessels,  a 
classification  be  adopted  similar  to  that  adopted  in  respect  of  the 
quality  of  general  administration,  20  districts  fall  within  (Ulass  A, 
17  districts  within  Class  B,  and  20  districts  within  Class  C.  In 
view  of  the  importance  attaching  to  systematic  and  careful 
inspection  of  shipping,  particularly  as  a  means  of  detecting  cases 
of  plague  on  ship-board,  the  large  proportion  of  districts  in 
Class  C  is  a  serious  matter.  Failure  or  shortcoming  in  this  respect 
is  especially  serious  in  sea-ports  of  the  importance  of  Dover, 
Newhaven,  and  Holyhead,  where  inspection  of  vessels  is  described 
as  *'  very  inadequate,"  "  unsatisfactory,"  and  "  hardly  any," 
respectively.  It  would  be  difficult  to  comment  too  strongly  on 
this  reprehensible  neglect  of  a  duty  so  important  to  the  public 
health  by  the  authorities  of  these  places. 

Many  of  the  districts  in  Class  C  have  but  little  trade  by  sea  ; 
which,  however,  affords  no  reason  for  neglect  of  systematic 
inspection  of  such  vessels  as  arrive  at  ports  or  places  within  these 
districts.  It  is  satisfactory  to  note  that  in  some  districts  there  has 
been  improvement  as  regards  inspection  of  vessels  subsequent  to 
visits  by  Inspectors  of  the  Board. 

Comparison  between  the  facts  noted  in  this  survey  regarding 
inspection  of  vessels  and  those  given  in  the  account  of  the  Cholera 
survey  is,  as  regards  the  50  districts  included  in  both  surveys, 
afforded  by  the  following  tabular  statement. 


Extent  and  quality 
of  inspection. 

Plague  Survey, 
1897-1900. 

Cholera  Purvey, 
1893-4. 

vlBBS  A                 ...             ...             >••             •«. 

*'A"*B  D                  •■•              ...              ... 

vWBB  \J                   •■•             .(•              •••             ... 

18 
16 
16 

14 
14 
22 

AllOlMBes        

60 

50 

8962 


U2 
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oenfiraTsani-  i^^spection  of  shipping,  as  ascertained  in  the  coarse  of  the  Piagae 

taryAdminia-  SarFoy,    although    far    from   satisfactory,     nevertheless    shows 

MrtainPorts^  improvement  on  what  was  found  to  obtain  at  the  time  of  the 

andRiparian  Cholera  Survey. 

difltriote ;  by  ^ 

Dr.  Theodore 

Thomson. 


Hospital  Provision  for  Infectious  Disease. 

Of  the  57  districts  included  in  the  table,  9  Jiad,  at  the  date  of 
most  recent  inspection,  neither  made  provision  for  the  isolation 
of  cases  of  infectious  disease  arriving  by  sea,  nor,  in  the 
absence  of  hospital  accommodation  of  their  own,  made  arrange- 
ments with  neighbouring  authorities  for  the  use  of  hospitals 
belonging  to  the  latter.  Of  these  9,  4  have  since  provided 
or  arranged  for  hospital  accommodation.  The  5  districts  which 
still  are  without  arrangements  for  the  isolation  of  cases  of 
infectious  sickness  coming  by  sea,  are  the  Urban  Districts 
of  Holmo  Cultram,  Llanelly,  and  Ynyscynhaiarn ;  and  the 
Rural  Districts  of  Conway  and  St.  Asaph.  But  it  will  be 
seen  from  the  table  that,  in  thn  districts  which  have  either 
provided  hospitals  themselves  or  made  arrangements  for  the 
use  of  those  of  neighbouring  authorities,  there  is  great  varia- 
tion in  respect  of  the  quality  and  also  the  amount,  relatively 
to  the  needs  of  the  district,  of  the  accommodation  provided.  In 
several  instances  there  is  much  room  for  improvement  in  both 
these  respects. 


Disinfecting  Apparatus, 


Of  the  57  districts,  32  were  found  either  to  possess  or  to  have 
made  arrangements  for  the  use  of  an  efficient  apparatus  for 
disinfection  by  steam.  Three  districts,  viz.,  Preston  Port  Sanitary 
District,  and  the  Urban  Districts  of  Berwick  and  Bridport, 
possessed  only  a  dry-heat  apparatus  :  two  districts,  viz.,  Dart- 
mouth Port  Sanitary  District  and  Barrow  Urban  District,  had 
but  a  chamber  for  "  sulphur  fumigation "  :  while  20  districts 
had  neither  provided  themselves  with  any  form  of  disinfect- 
ing apparatus  nor  had  made  any  arrangement  for  the  use  of 
a  disinfecting  apparatus  belonging  to  a  neighbouring  authority. 
These  20  districts  are  the  following :  the  Port  Sanitary 
Districts  of  Beaumaris,  River  Blyth,  Barnstaple  Bridgwater, 
Chester,  Falmouth,  Fowey,  Milford,  Newhaven,  Padstow,  Poole, 
Teignmouth,  and  Workington  :  the  Urban  Districts  of  Holme 
Cultram,  Holyhead,  Kidwelly,  Lyme  Regis,  and  Ynyscyn- 
haiarn :  and  the  Rural  Districts  of  Conway  and  St.  Asapb. 
Of  these  20  districts,  one,  viz.  Barnstaple  Port  Sanitary 
District,  has  since  arranged  that  a  steam  disinfecting  apparatus 
belonging  to  the  Urban  Authority  shall  be  available  for  port 
purposes. 
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It  will  be  seen,  therefore,  that  although  more  than  half  of  the  afp.  a.Ko.20. 
districts  surveyed  are  either  provided  with  an  efficient  disinfecting  oenoraTsani- 
chamber    or    have    made    arrangements   with    a    neighbouring  tarvAdroinis- 
district  for  the  use  of  such,  yet  there  are  many  without  any  ^^n  Ports 
disinfecting  chamber  available  and  others  with  provision  of  this  ^^^^^ 
sort  that  cannot  be  regarded  as  efficient.     It  is  true  that  our  great  Dr.  Theodore 
ports  are  satisfactorily  equipped  in  this  respect :  but  there  are,  ^**"^"- 
among  the  port  and  riparian  districts  not  provided  with  efficient 
disinfecting  apparatus,  several  that  have  a  large  amount  of  cargo 
or  passenger  traffic,  or  of  both. 
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APPENDIX  B. 


No.1. 

Art.  B.  Na  1.    Rbpobt  on  the  Bbha VIOUR  of  SPECIFIC  MICROBES  in  relation 
of*8peciflo  °"  with  Cereal  Products  ;  by  Drs.  E.  Klein  and  A.  C. 

lliciMbctin 

SSSTp^*  Houston. 

dncts ;  by  Dn. 
Klein  ana 

Houston.  In  last  year's  report  it  was  shown  that  several  kinds  of  imported 

grain  (wheat,  oats,  and  rice)  are  apt  to  contain,  besides  certain 
seemingly  harmless  bacteria,  so  to  speak,  proper  to  them,  bacillos 
coli  and  coli-like  organisms,  and  as  well,  spores  of  the  virulent 
bacillas  enteritidis.  The  presence  of  these  extraneous  micro- 
organisms we  regarded  as  probably  due  to  admixture  with  the 
grain  of  surface  toil,  dust,  &c.,  at  the  place  where  it  grew,  or 
during  its  collection  and  transmission. 

Also  it  was  shown  that  cereal  products  such  as  wheat  flour  and 
oatmeal  can  contain  coli-like  microbes  and  the  spores  of  the 
virulent  bacillus  enteritidis,  derived  probably,  as  in  the  case  of 
grain,  from  the  surface  soil  and  from  dust. 

This  year  wheat  flour,  oatmeal,  and  rice  flour  have  been  tested  as 
to  their  capacity  for  conserving  certain  definite  microbes  purposely 
added  to  them.  Our  object  was  to  ascertain  whether  pathogenic 
microbes  accidentally  gaining  access  to  cereal  produ3ts  can  for  any 
length  of  time  survive  in  them,  and  can  thus  confer  on  food 
materials,  of  which  these  cereal  products  are  ingredients,  sustained 
infective  power.  It  is  true  that  most  of  the  materials  in  question 
are  subjected  in  the  process  of  their  preparation  to  various  degrees 
of  heat,  and  that  they  may  be  thought  of  as  generally  sterilized. 
Nevertheless,  it  is  an  every  day  experience  that,  in  cooking, 
cereal  products  are  not  uniformly  throughout  their  substance 
exposed  to  the  same  degree  of  heat  ;  so  that  while  in 
some  portions  they  no  doubt  have  been  thoroughly  sterilised,  in 
others  the  degree  of  heat  to  which  they  have  actually  been 
exposed  may  have  fallen  short  of  that  required  to  kill  pathogenic 
bacteria,  even  such  as  are  non-spqring. 

The  microbes  which  we  used  in  onr  experiments  were : — (a) 
the  bacillus  pyocyaneus ;  (b)  the  vibrio  of  cholera ;  (c)  the 
bacillus  diphtheriiB  ;  (d)  the  typhoid  bacillus ;  and  (e)  the  staphy- 
lococcus pyogenes  aureus.  All  these  are  non-sporing  bacteria 
which,  by  special  methods,  can  be  identified  without  great  diffi- 
culty ;  some  by  the  distinct  colouration  of  their  microbic  growth, 
as,  for  instance,  bacillus  pyocyaneus  and  staphylococcus  aureus ; 
others  by  their  specific  cultural  reactions  (typhoid  bacillus  and 
cholera  vibrio)  ;  and  others  again  by  the  results  of  animal  experi- 
ment (bacillus  diphtherise).  It  was  necessary  to  limit  ourselves  to 
microbes  which  offered  a  fair  chance  of  identification  after  being 
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kept  in  non-sterile  flour  water,  oatmeal  water,  and  rice  water,  AFP.B,ye. 

media  which,  as  we  have  already  shown,  may  contain  at  starting  a  on  Behftviour 

considerable  number  of  microbes  of  different  sort.    And,  as  will  Mie^bet  ui 

be  presently  seen,  our  choice  in  this  matter  was  somewhat  for-  S^^^^jrJ.*** 

tuuate.  sincei  notwithstanding  limitation  of  experiment  to  wheat  ducts  ;bTDrs. 

flour,  oatmeal,  and  rice  flour,  and  limitation  of  the  microbes  tested  n^toS. 
to  five,  the  amount  of  work  involved  was  considerable. 

The  following  is  a  summary  of  our  report : — 

Series  I.— Experiments  with  Wheat  Flour. 

A.  Bacillus  of  typhoid  fever. 

Experiment  1  (Table  1). 
Experiment  2  (Table  2). 

B.  Bacillus  diphfherice. 

Experiment  3  (Table  3). 

0.  Staphylococcus  pyogenes  aureus, 

m 

Experiment  4  (Table  4). 
Experiment  5  (Table  5). 

D.  Vibrio  of  cJwlera. 

Experiment  6  (Table  6). 
Experiment  7  (Table  7). 

E.  Bacillus  pyocyaneus. 

Experiment  8  (Table  8). 


Series  II.— Experiments  with  Oatmeal. 

A.  Baoillus  of  typJwid  fever. 

Experiment  9  (Table  9). 

B.  Bacillus  diphtheria^. 

Experiment  10  (Table  10). 

C.  VihHo  of  cholera. 

Experiment  11  (Table  m 

D.  Bcudllus  pyocyafieus 

Experiment  12  (Table  12). 
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App.  B,  No.  1  SBmas  III.— Experiments  with  ground  Rice, 

Oa  Behaviour 

anor^esln  A.  BacUltis  of  typJioid  fever. 

relation  with  ^     n^  ^ 

Cereal  Pro- 


Houston. 


dSStTibTDr..  Experiment  13  (Table  13). 

Klein  ana 

B.  Bacillus  of  diphtherice. 

Experiment  14  (Table  14). 

C.  Vibrio  of  cholera. 

Experiment  15  (Table  15). 

D.  Bacillus  pi/ocyaneu8. 

Experiment  16  (Table  16). 

Series  I.— Experiments  with  Wheat  Flour. 

These  experiments  were  condncted  in  the  following  manner  : — 
1  gramme  of  nnsterilised  wheat  flour,  obtained  at  a  retail  shop, 
was  placed  in  a  sterile  test  tabe  along  with  9  cc.  of  sterile  water. 
To  this  was  added  a  big  loopful  of  the  growth  of  the  microbe  of 
experiment,  taken  from  the  slanting  surface  of  a  recent  agar  cul- 
ture. The  tube  was  then  again  plugged,  and  the  contents  having 
been  well  shaken,  was  kept  at  the  temperature  of  the  room  in  a 
dark  cupboard.  For  control  and  for  comparison,  a  loopful  of  the 
mixture  had  been  taken  immediately  after  infecting  the  flour 
water,  and  used  for  cultivation.  From  time  to  time  a  definite 
amount  of  the  mixture  was  taken  from  the  tube,  at  the  periods 
stated  in  the  report,  and  used  for  cultivation  purposes. 

A. — Bacillus  of  Typhoid  Fever  and  Wfieat  Flour, 

Experiment  1. 

(a)  The  first  culture  test  was  made  after  24  hours.  Thus,  one 
platinum  loopful  of  the  flour  water,  after  having  been  well 
shaken  up,  was  rubbed  over  the  surface  of  phenol  agar,  previously 
set  in  a  sterile  plate  dish.  On  this  plate,  after  incubation  for 
24  hours  at  ii7°  C.,  there  were  present  many  colonies.  Some  of 
these,  on  subjecting  them  to  subculture  (on  gelatine  surface,  in 
litmus  milk,  in  gelatine  shake,  and  in  broth  culture),  as  also  to 
agglutination  test  with  typhoid  blood  serum,  proved  to  be  colonies 
of  the  typhoid  bacillus.  Some  few  other  colonies  present  on  the 
phenol  agar  plate  were,  on  subjecting  them  to  appropriate  tests, 
found  to  belong  to  the  coli  group  of  bacteria. 

(h)  The  next  trial  was  made  at  the  end  of  48  hours,  iu  tht!> 
same  way  as  before.  The  result  was  that  typhoid  colonies  were 
again  recoveied  from  the  plate. 
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(c)  After  three  days,  a  loopful  of  the  mixture  was  similarly 
treated  ;  bat  with  the  resalt  that  very  few  colonies  of  the  typhoid 
bacillus  appeared  in  the  phenol  agar  plate.  There  were,  however, 
a  large  number  of  colonies  of  coli-like  microbes. 

(d)  After  four  days  a  loopful  yielded  no  typhoid  colonies ; 
many  of  the  colonies  examined  were  bacillus  coli  or  allied  forms. 

(e)  After  five  days  a  further  trial  was  made,  with  a  like 
negative  result. 

Table  1  gives  a  summary  of  the  results  of  experiment  1. 
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Table  1. 

Test  of  the  vitality  of  the  typhoid  bacillus  in  flour  water  ;  sub- 
culture of  a  platinum  loopful  of  the  mixture  being  made  in 
each  instance. 


Test  subseqiieiit  to  inooalation 
of  the  floor. 

Result  as  regards  presence  of  the 
typhoid  bacillus. 

Immediately  after  inoculation 

4-  (large  number  of  typhoid  baciUns 
colonies). 

(a.)  After  1  day   ... 

••e                 •••                 •«• 

+  (colonies  fairly  abundant). 

(A.)  After  2  days  ... 

•••                 •••                 ••• 

+  (colonies  not  so  abundant). 

(f.)  After  3  days... 

•••                 «••                 «•• 

-f  (very  few  colonies). 

(rf.)  After  4  days  ... 

•••                 •■•                 ••• 

—  (no  typhoid  colonies). 

(<!.)  After  5  days  ... 

...         ... 

—  (no  typhoid  colonies). 

Hence,  after  three  days  there  was  a  marked  diminution  of  the 
typhoid  bacilli  in  the  flour  water,  and  after  four  days  a  loopful  of 
the  mixture  failed  to  yield  any  typhoid  colonies  at  all. 


ExpenHment  2. 

In  experiment  2  the  procedure  was  the  same  as  in  experiment  1, 
except  that  when  the  diminution  of  typhoid  bacilli  recoverable 
from  the  flour  water  mixture  became  marked,  larger  amounts  of 
the  mixture  were  used  for  inoculation  of  the  culture  media. 

One  gramme  of  flour  having  been  added  to  9  cc.  of  sterile  water, 
and  the  mixture  inoculated  from  a  recent  growth  of  the  typhoid 
bacillus,  the  whole  was  well  shaken. 

On  culturing  a  loopful  of  the  mixture  after  four  days',  and 
failing  to  recover  any  colonies  of  the  typhoid  bacillus,  \  cc.  of 
the  mixture  was  next  day  added  to  phenol  broth,  which  was 
incubated  at  37"  C.  for  24  hours.     From  this  phenol  broth  tube, 
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APF.B^NcL    which  by  this  time  had  become  slightly  tnrbid,  one  phenol  agar 

On  BehaWour    plate  was  made,  and  incubated  at  37°  C.    On  it,  after  24  honrs, 

Siic^bpsin       numerous  colonies  were  visible,  which  microscopically  and  in 

tS?**?  i»S.*^     manner  of  growth  resembled  the  typhoid  fever  micro-organism. 

duct« ;  by  Dra.  From  scvcral  of  these  colonies  subcaltures  were  made  on  gelatine 

Houston.  snr&ce,  in  shake  gelatine,  in  litmns  milk,  and  in  broth.    From  the 

subcoltnre  on  the  gelatine  surface  after  24  hours,  an  emulsion 

was  made  and  tested  with  typhoid  blood  serum  (50 : 1),  with 

the    result   that   the  bacilli   of  the   emulsion  were  completely 

agglutinated  in  15-20  minutes.    Further,  all  the  subculture  tests 

proved  that  the  microbes  in  question  were  typhoid  fever  bacilli. 

Nine  days  after  infection,  ^  cc.  of  the  same  flour  water 
typhoid  mixture  was  added  to  phenol  broth.  The  result  was 
negative  ;  no  typhoid  colonies  were  recovered,  only  colonies 
seemingly,  of  bacillus  coli  were  present  in  the  phenol  agar  plate 
made  therefrom. 

The  results  of  experiment  2  are  shown  in  Table  2. 


Tablb  2. 

Test  of  the  vitality  of  the  typhoid  bacillus  in  flour  water,  using 
large  amounts  of  the  mixture  for  subculture. 


Test  subeeqnent  to  inoculation 
of  the  mixture. 


Result  as  regards  presence  of  the 
typhoid  bacillus. 


A  loopful  after  4  days    ... 

I  CO.  after  5  days 

I  CO.  after  9  days 


—  (no  typhoid  colonies). 

4-  (numerous  typhoid  colonies). 

—  (no  typhoid  colonies). 


It  appears,  then,  from  experiment  2  that  though  after  four  days  a 
loopful  of  the  mixture  yielded  no  typhoid  colonies,  a  considerably 
larger  quantity  of  the  mixture  Q  cc.)  still  contained  the  living 
typhoid  bacilli ;  but  that  after  nine  days  this  bacillus  was  not 
recoverable  from  the  flour  water,  notwithstanding  that  so  much 
as  ^  cc.  of  the  mixture  was  tested  for  its  presence. 


B. — Bacillus  Diphtherice  and  Wheat  Flour. 

Experiment  3. 

(a)  (Vom  a  well  shaken  mixture  of  flour  water  inoculated 
24  hours  previously  with  bacillus  diphtherise,  an  agar  sur&M^  plate 
was  made,  one  platinum  loopful  being  used  for  this  purpose. 
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After  incabation  of  the  plate  for  24  hours  there  appeared  npon  it, 
amongst  a  number  of  others,  some  colonies  that  looked  like  those 
of  diphtheria.  These,  by  subculture  and  by  animal  experiment, 
were  proved  to  be  colonies  of  the  diphtheria  bacillus. 

(6)  A  like  experiment  was  made  with  one  loopfid  of  the 
flour  water  two  days  after  addition  to  it  of  diphtheria  culture. 
The  result  was  negative ;  no  diphtheria  colonies  could  be 
recovered. 

(c)  The  experiment  was  repeated  after  lapse  of  further  two 
days,  using  this  time  ^  cc.  of  the  mixture.  The  result  was  nega- 
tive ;  many  of  the  colonies  in  the  agar  plate  were  those  of  bacillus 
mesentericus.  Table  3  shows  a  summary  of  the  results  with 
bacillus  diphtherisd. 
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Tablb  3. 


TeBt  snbBeqiient  to  inooolation 
of  the  flour  water. 

Result  as  regards  preeenoe  of  the 
diphtheria  baoillus. 

Immediately  after  inooiilation,  with  1 
loop. 

(a.)  1  loopfal  after  1  day         

(6.)  1  loopfal  after  2  days        

(c.)  i  oc.  after  4  days     

4-  (large   number   of   diphtheria 
coloniee). 

-h  (some  diphtheria  colonies). 

—  (no  diphtheria  oolonies). 

—  (no  diphtheria  oolonies). 

From  these  experiments  it  would  seem  that  the  bacillus 
diphtherisB  in  the  flour  water  exhibited  less  sustained  vitality 
than  the  typhoid  bacillus.  A  loopful  of  the  mixture,  which  at 
starting  confined  large  numbers  of  the  diphtheria  bacillus,  failed 
to  yield  after  two  days  any  colonies  of  this  micro-organism ;  and, 
further,  after  four  days  a  negative  result  was  obtained  even  with 
^  cc.  of  the  mixture. 


0. — Staphylococcus  Pyogenes  Aureus  and  Wheat  Flour. 


Experiment  4. 

One  gramme  of  flour  (unsterilised)  was  added  to  9 
water  contained  in  a  test  tube.    The  tube  after  being 
was   inoculated  with  a   small  platinum  loopful  of 
growth  on  agar  of  staphylococcus  pyogenes  aureus, 
plugged  with  sterile  cotton  wool,  and  kept  in  a  dark 


cc.  of  sterile 
well  shaken 
the  surface 
It  was  then 
cupboard  at 
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the  room  temperature.*  From  time  to  time  a  platinnm  loopfal 
of  the  mixture  was,  after  preliminary  shaking,  removed  from  the 
tube  and  spread  over  the  surface  of  a  number  of  oblique  agar 
tubes.  These  were  then  incubated  at  37°  C.  The  presence  of 
S.  pyogenes  aureus,  when  it  appeared  in  these  agar  tubes,  was 
readily  recognised  by  its  characteristic  coloured  growth  and  by 
further  study  in  subculture.  The  results  obtained  are  shown  in 
Table  4. 


Table  4. 

Test  of  the  vitality  of  staphylococcus  pyogenes  aureus  in 
unsterilised  flour  (I  gramme)  mixed  with  sterilised  water 
(9  cc),  when  added  thereto  in  large  amount. 


Test,  in  each  instanoe  with  one 

loopfal  of  the  mixture,  subsequent 

to  inoculation  of  the  flour 

and  water  with  S.  pyogenes 

aureus. 


Results  as  regards  the  presence  of 
3*  pyogenes  aureus. 


Immediately  after  the  inoculation 


3  days  after  the  inoculation    ... 


6  days 

do. 

do. 

7  days 

do. 

do. 

9  days 

do. 

do. 

11  days 

do. 

do. 

13  days 

do. 

do. 

15  days 

do. 

do. 

17  days 

do. 

do. 

•  •  •  •  • 


•  ••*  •  • 


»•  •  • 


+  (present,  practically  in  pure  culture). 


+  (present  in  great  number). 


+  (evidence  of  reduction  in  number). 


+  (comparatively  few  colonies  noted). 


+  (only  a  few  colonies  noted), 


4-  (very  few  colonies  noted).  | 


+  (only  one  colony  noted) 


—  (no  colonies). 


—  (no  colonies)  < 


Thus,  staphylococcus  pyogenes  aureus  retained  its  vitality  in 
the  mixture  of  flour  and  water  for  13  days.  Though  originally 
present  in  great  abundance  in  the  flour  water,  there  was  by  the 
sixth  and  seventh  days  a  striking  reduction  in  the  number  of 
staphylococcus  pyogenes  aureus. 


*  Previous  to  the  introduction  of  S.  pyogenes  aureus  agar  cultures  were  made 
from  the  mixture  of  flour  and  water.  But  no  colonies  liable  to  be  mistaken  for 
8.  aureus  were  noted. 
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Experiment  5. 


APP.  B,  No.  1. 


Houston. 


On  Belutviour 

The  above  experiment  with  staphylococcus  pyogenes  aureus  in  liicrobeeln 

flour  water  was  repeated,  but  instead  of   using  for   cultivation  oepSSprol**^ 

one  loopf  ul  of  the  mixture  a  larger  amount  was  added  in  each  ducte ;  by  Dre 

instance  to  the  subculture  medium.  Klein  and 

(a)  To  a  mixture  of  1  gramme  of  the  flour  in  9  cc.  of  sterile 
water  there  was  added  a  loopf  ul  of  recent  growth  on  the  surface 
of  agar  of  staphylococcus  pyogenes  aureus.  Sixteen  days  later, 
\  cc.  of  the  mixture  was  added  to  ordinary  nutrient  broth,  which, 
having  been  incubated  at  37°  C.  for  21  hours,  became  very  turbid. 
From  this  turbid  broth  a  surface  agar  plate  was  made  in  the 
ordinary  way.  No  staphylococcus  colonies  could  be  found  ;  but 
numerous  colonies  of  bacillus  coli  were  noted. 

(h)  Eighteen  days  after  inoculation  of  the  flour  water  with  the 
staphylococcus,  ^  cc.  of  the  mixture  was  added  to  broth  in  a  tube, 
and  this  was  incubated  for  24  hours  at  37°  C.  From  the  broth, 
which  by  this  time  had  become  turbid,  one  agar  surface  plaie 
was  inoculated.  After  incubation  for  24  hours  this  plate  showed 
colonies  of  staphylococcus  aureus  in  fair  numbers. 

(c.)  Twenty-four  days  after  inoculation,  1  cc.  of  the  mixture 
was  added  to  broth.  After  24  hours  incubation  of  the  broth  a 
surface  ag^r  plate  was  inoculated  therefrom,  and  incubated  at 
37**  C.  for  24  hours.  This  plato  showed  numerous  colonies  of 
staphylococcus  aureus. 

(d.)  After  30  days  1  cc.  of  the  same  mixture  was  added  to  broth. 
The  result  was  that  no  staphylococcus  colonies  could  be  recovered 
in  agar  plate  culture  of  the  broth  samples. 

The  results  of  this  series  are  summarised  in  Table  5. 


Table  5. 


Test  sabsequent  to  inooulation  of  flour- 
water  with  8taphylococcns  aureus ; 
uaing  for  culture  large  amounts  of  the 
mixture. 


Results  as  regards  presence  of 
staphylococcus  aureus. 


(/*.)  After  J  6  days  ; 
(*.)     Do.    18  do. 

with  1  cc.  of  the 

mixture, 
do.  4  cc.    do. 

• 

—  (no  colonies  of  the  micro 
+  (growth               do. 

-organism ). 
do.         ). 

(<?.)     Do.    2f  do. 

do.  1  cc.    do 

-|-  (growth 

do. 

do.          ). 

id.)    Do.  SO    do. 

do.  1  cc.    do. 

—  (no  colonies 

do. 

do.         ). 
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App.  B^o.  1.  From  thiB  experiment  it  appears,  as  indeed  was  shown  in  that 
[)DBehaTioar  preceding  it  (Table  4),  that  the  number  of  staphylococci  in  the 
JiiciSS»*in  flour-water  is  strikingly  reduced  by  the  end  of  the  second  week, 
>eiatioD  with  though  by  using  larger  amounts  (1  cc.)  of  the  mixture  for  cultiva- 
iSS';?y'Dr8.  *ioii>  living  Staphylococcus  can  be  demonstrated  up  to  24  days. 

Klein  ana 
Scuston. 

D. —  Vibrio  of  Cholera  and  Wheat  Flour. 

Experiment  6. 

This  experiment  was  carried  out  on  the  lines  already  indicated, 
except  that  the  peptone  method  was  adopted  in  place  of  agar 
cultures  to  ascertain  the  presence  of  the  cholera  vibrio  in  the  flour- 
water.* 


Tablb  6. 

Test  of  the  vitality  of  the  cholera  vibrio  in  unsterilised  flour  (1 
gramme)  mixed  with  sterile  water  (9  cc.)  when  added  thereto 
in  large  amount : — 


Test  subseqaent  to  inoculation  of  the 

flour-water  ;  using  for  culture,  unless 

otherwise  stated,  one  loopful. 


Results  as  regards  presence  of  the 
cholera  yibrio. 


Immediately  after  the  inoculation 


5  days 

6  days 

7  days 


do. 


do. 


ao. 


do. 


do.  do. 

(I  cc.  nsed  for  inoculation.) 


+  (the  yibrio  was  present  practically 
in  pure  culture,  and  cholera  red 
reaction  positive). 

1  -f  (if  positive,  slight  morphological 
change  of  the  vibrio ;  cholera  red 
reaction  doubtfully  positive). 

—  (no  cholera  red  reaction.) 

—  (here,  though    1    cc.  instead  of  a 

platinum  loopful  of  the  mixture 
was  added  to  the  peptone,  no 
cholera  red  reaction  was  obtained 
and  no  vibrios  were  found  on 
microBOopic  examination. 


It  is  here  seen  that  the  cholera  vibrio,  unlike  staphylococcus 
pyogenes  aureus,  rapidly  lost  its  vitality  in  the  mixture  of  flour 
and  water.  In  the  peptone  tubes  inoculated  from  the  mixture 
immediately  after  addition  of  the  cholera  vibrio,  this  micro- 
organism* was  found  to  be  present  in  great  abundance  and  practi- 
cally in  pure  culture.  Yet  by  the  third  day  the  result  was  only 
doubtfully  positive,  and  peptone  cultures  inoculated  after  the 
sixth  and  seventh  days  yielded  totally  negative  results. 


*  Peptone  tubes  were  inoculated  from  the  mixture  of  flour  and  water  preyiona 
to  the  introduction  into  it  of  the  chola«  vibrio.  These  peptone  tubes  were 
incubated  at  3f  0.  for  24  hours,  and  stained  cover  glass  preparations  made  from 
the  sorfaoe  layers  of  the  liquid.  On  microscopic  examination  no  vibrios  wens 
detected.    Tested  for  the  "  cholexa-red  "  reaction  a  negative  result  was  obtained. 
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Experiment  7. 
This  was  a  repetition  of  the  previoas  experiment, 

« 

Tablb  7. 

Test  of  the  vitality  of  the  cholera  vibrio  in  nnsterilised  flour  (1 
gram.)  mixed  with  sterile  water  (9  cc.)y  when  added  thereto 
in  large  amount : — 
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Teet  Biibseqiient  to  inooalation  of  the 
mixture  of  flour  and  water ;  using  for 
culture,  unless  otherwise  stated,  one 
loopful. 


Results  as  regards  the  presence  of 
the  <3iolera  vibrio. 


2  days  after  the  inoculation    ... 


6  days        do. 


9  days        do. 


do. 


do. 


• • «  • •• 


10  days        do.  do. 

(I  cj.  used  for  inoculation.) 


II  days       do.  do. 

(1  CO.  used  for  inoculation.) 


4-  (yibrioe  present  in  abundance,  and 
cholera  red  reaction  positive). 


+  ( 


do. 


do. 


do. 


). 


—  (negative :  cholera  red  reaction  also 
negative). 


(here,  though  1  cc.  instead  of  a 
platinum  loopful  was  added  to  the 
peptone,  no  cholera  red  reaction 
was  obtained  and  no  vibrios  were 
found  on  microscopic  examina- 
tion. 


-( 


du. 


do. 


do. 


). 


In  this  experiment  the  cholera  vibrio  was  alive  the  sixth  day 
after  the  inoculation  of  the  mixture  of  flour  and  water.  But  a 
negative  result  was  obtained  on  the  ninth,  tenth,  and  eleventh 
days. 

Although  in  this  experiment  the  cholera  vibrio  had  survived  a 
little  longer  than  in  Experiment  6,  there  was  no  indication  (the 
reverse  rather)  that  the  mixture  of  flour  and  water  was  favourable 
to  its  vitality. 


E. — BcunlltM  pyocyaneua^  and  wheat  flour. 

Experiment  8. 

Bacillus  pyooyaneus  was  added,  as  in  the  preceding  experiments, 
to  a  mixture  of  flour  and  water. 
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Table  8. 


Test  of  the  vitality  of  bacillus  pyocyaneus  in  unsterilised  flour 
(1  gramme)  mixed  with  sterile  water  (9  cc),  when  added 
thereto  in  large  amount : — 


Test  subsequent  to  inooulation  of  the 
flour  and  water ;  using  for  onlture,  one 

loopful. 


Besults  as  regards  the  presence  of 
bacillus  pyooyanens. 


6  days 

after  the 

inooulation 

+  (B.    pyooyanens  present  in  abund- 
anoe). 

11  days 

do 

do. 

-1-  (          do.           do.            do.           ). 

14  days 

do. 

do.            

4-  (          do.            do.           do.           ). 

18  days 

do. 

do. 

—  (B.  pyocyaneus  absent) 

2i  days 

do. 

do. 

—  (        do.                 do.    ) 

It  will  be  noted  that  bacillus  pyocyaneus  survived  to  the 
fourteenth  day  after  inoculation  of  the  medium.  J^ater  it  could 
not  be  found  in  this  mixture  of  flour  and  water. 


Series  II.— Experiments  with  Oatmeal. 

The  same  procedure  was  adopted  with  oatmeal  as  with  flour. 
One  gramme  of  fine  oatmeal  flour,  bought  at  a  retail  shop,  was 
added  to  9  cc.  of  sterile  water,  and  the  mixture  was  inoculated 
with  a  loopful  of  the  growth  from  the  slanting  surface  of  a 
recent  agar  culture  of  the  microbe  of  experiment.  The  whole 
was  then  well  shaken  and  kept  in  a  dark  cupboard  at  the  tempera- 
ture of  the  laboratory. 


A. — Bacillus  of  iyphnd  fever  and  oatmeal. 

Experiment  9. 

(a.)  Immediately  after  inoculating  the  oatmeal  and  water,  a 
loopful  of  the  mixture  yielded  in  the  phenol  agar  surface  plate 
innumerable  typhoid  bacillus  colonies.  Forty-eight  hours  later  a 
loopful  of  the  mixture  on  a  phenol  agar  surface  plate  yielded  also 
numerous  colonies  looking  like  those  of  the  typhoid  bacillus. 
Sub-cultures  made  from  several  of  these  colonies  responded  to  all 
the  tests  of  the  typhoid  bacillus — agglutination  with  typhoid  fever 
blood  was  almost  instantaneous. 


(&.)  The  next  trial  was  made  five  days  after  the  infection  of 
the   oatmeal  and   water,  also  with  a  lo«pfnl.     The  result   was 
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totally  negative ;  namerons  colonies  of  cocci  only  were  present. 
So  that  in  the  interval  between  two  and  five  days  an  enormous 
reduction  had  taken  place  in  the  number  of  living  typhoid  bacilli 
in  the  mixture.  On  account  of  this  great  reduction  in  the 
number  of  typhoid  bacilli  in  the  oatmeal  mixture  two  further 
tests  were  made. 

(c.)  Six  dayR  after  infection  of  the  oatmeal  mixture,  i  cc.  of  it 
was  added  to  phenol-broth  which  was  incubated  at  37^  C.  Front 
this  broth  culture  a  phenol  agar  surface  plate  was  next  day 
made  which  yielded  numerous  typhoid  colonies. 

(d.)  Ten  days  after  inoculation  of  the  oatmeal  the  experiment 
was  repeated,  this  time  with  ^  cc.  of  the  mixture.  The  result 
was  negative.    Table  9  gives  a  summary  of  these  results. 

Table  9. 
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Test  snbseqaent  to  the  inooulation  of 
oatmeal  water  with  typhoid  bacilli. 


Result,  as  regards  preeenoe  of  the 
typhoid  baoillus. 


( Immediately     after     inooulation     +  (large  number  of  typhoid  ooloniee). 
,   V  I  (with  one  loop). 


(  2  days  after  inoculation  (with 

one  loop). 


(b.')   6  days    da 


(<T.)    6  days    do. 


(if.)  10  days   do. 


do. 


do. 


do.       \  00.    ... 


do.       4  00*    — 


+  (numerous  typhoid  oolonies). 
—  (no  typhoid  oolonies). 


In  respect  of  \nimical  action,  oatmeal  water  behaved  toward  the 
typhoid  bacillus  in  practically  the  same  way  as  the  wheat  flour 
water. 


B. — Bacillus  diphtherice  and  oatmeal. 
Experiment  10. 

This  bacillus  proved  the  reverse  of  hardy  in  oatmeal  water,  less 
hardy  even  than  in  wheat  flour  water.  Using  a  loopful  of  the 
mixture  immediately  after  inoculation,  large  numbers  of 
diphtheria  colonies  were  recognised  ;  and  one  day  after 
inoculation  there  were  still  some  diphtheria  colonies  recovered. 
But  after  two  days  none  were  obtained.  And,  as  in  the  case  of 
wheat  flour,  after  four  days  not  even  \  cc.  of  the  mixture  yielded 
diphtheria  colonies.  The  mixture,  however,  >ielded  an 
abundance  of  colonies  of  the  bacillus  citrous  cerealis  described  by 

89e3  X 


322 


App.  B,  No.  1.    ng  in  last  year's  report,  and  possibly  the  rapid  proliferation  of 
On  Behaviour    this  microbe  helped  to  suppression  of  the  diphtheria  bacilli. 

of  Speciflo 


Microbes  in 
relation  with 
Oereal  Pro- 
ducts ;  by  Dt% 
Klein  and 
liouston. 


Table  10. 


Test  subsequent  to  inooulatioii  of  the 
oatmeal  water  with  diphtheria  bacilli. 


Result,  as  regards  presence  of  the 
diphtheria  bacUlus. 


Immediately  after  infection  (with  one 

loop). 
1  day  do.         do.  do. 


2  days 
4  days 


do.         do.  do. 

do.         do.     (with  i  00.) 


+  (large  number  of  diphtheria  oolonies). 
-f  (diphtheria  colonies). 

-  (no  diphtheria  colonies). 

—  (no  diphtheria  oolonies). 


C. —  Vibrio  of  cholera  and  oatmeal. 

Experiment  11. 

The  experiment  was  carried  out  in  the  same  way  as  in 
Experiments  6  and  7,  Series  I.,  except  that  fine  oatmeal  was 
used  in  the  place  of  flour. 


Table  11. 

Test  of  the  vitality  of  the  cholera  vibrio  in  unsterilised  fine 
oatmeal  (1  grm.)  mixed  with  sterile  water  (9  cc),  when 
added  thereto  in  great  amount : — 


Test  subsequent  to  inoculation  of  the 

mixture  of  fine  oatmeal  and  water 

with  the  cholera  vibrio ;  using  for 

culture,  one  loopful. 


2  days  after  the  inoculation 


4  days 
7  days 


do. 
do. 


do. 
do. 


Results  as  regards  ^e  presence  of  the 
ckolera  vibrio. 


+  (vibrios  present  almost  in  pure 
culture ;  cholera  red  reaction 
positive). 

—  (no  vibrios;  no  cholera  red  reac- 
tion). 


—         do. 


do. 


do. 


It  will  be  seen  that  the  cholera  vibrio  was  alive  on  the  second 
day  after  the  inoculation,  but  that  a  negative  result  was  obtained 
en  the  fourth  and  seventh  days. 
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D. — Bacilhis  pyocyaneitSy  and  oatmeal. 
Experiment  12. 


APP.  B,  No.  L 
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.  .     1  .  ,  Cereal  Pro- 

This  experiment  was  carried  out  in    the    same    way  as    in  ducts ;  bv  dm. 
Experiment  8,  Series  I.,  except  that  fine  oatmeal  was  used  instead  iouBton. 
of  flour. 

Table  12. 

Test  of  the  vitality  of  bacillus  pyocyaneus  in  unsterilised  fine 
oatmeal  (1  grm.)  mixed  with  sterile  water  (9  cc),  when 
added  thereto  in  lai*ge  amount : — 


Test  Bubseqaent  to  inooalation  of  the 

mixtare  of  fine  oatmeal  and  water 

with  baoillos  pyocyaneus ;  using  for 

culture,  one  looptul. 


Results  as  regards  the  presence  of 
bacillus  pyocyaneus. 


2  days  after  the  inoculation 

•  •  « 

•  «• 

-f  (bacillus  present  almost  in  pure 
culture).* 

4  days                   do. 

do. 

«  •• 

4-  (abundant  growth  of  bacillus  pyo 
cyaneus). 

7  days                   do. 

do. 

•  •  « 

—  (B.  pyocyaneus  absent  ^ 

9  days                   do. 

do. 

•  •  • 

—  (do.        do.           do.    ) 

*  A  broth  culture  was  made  from  one  of  the  colonies,  and  incubated  at  37°  C.  for  21  hours. 
I  cc.  of  this  broth  culture  killed  a  guinea-pig  within  24  hours. 

Bacillus  pyocyaneus  was  alive  on  the  fourth  day  after  inocu- 
h^tion,  but  on  the  seventh  and  ninth  days  the  result  was  wholly 
negative. 


Series  III.— Experiments  with  Ground  Rice. 

In  this  series  the  experiments  were  conducted  in  precisely  the 
same  way  as  before.  One  gramme  of  ground  rice,  bought  in  a 
retail  shop,  was  added  to  9  cc.  of  sterile  water,  and  the  mixture 
having  been  inoculated  with  a  loopful  of  growth  of  the  microbe 
of  experiment  (taken  from  the  slanting  surface  of  a  recent  agar 
culture),  was  well  shaken  and  put  by. 


A.  Bacillus  of  typhoid  fever  and  ground  rice. 

Experiment  13. 

The  experiments  conducted  with  this  microbe  had  to  be  rather 
numerous  on  account  of  its  greater  vitality  in  the  rice  and  water 
mixture.  That  it,  as  also  (as  will  presently  be  seen)  certain  of 
the    other  •  microbes  of    experiment,    preserved    their    vitality 
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APP.B,No.i.  longer  Jti  the  rice  and  water  than,  in  flour  or  in  oatmeal  can, 
we  think,  be  readily  explained  by  a  fact  noticed  in  the  coarse  of 
the  investigation :  Namely,  that  conspicuously  fewer  extraneous 
microbes  were  contained  in  rice  than  in  flour  or  in  oatmeal. 
Not  until  many  days  had  passed  was  there  any  great  number 
of  these  extraneous  microbes  noticed  in  the  rice-water  plates, 
whereas  in  the  case  of  the  flour- water  and  of  the  oatmeal- water 
plates  coli-like  microbes,  bacillus  mesentericus,  and  bacillus  citreus 
cerealis  abounded  early  in  the  course  of  the  experiments.  The 
multiplication  of  these  micro-organisms  must  needs  have  had 
an  injurious  effect  on  such  highly  specialised  and  little  resisting 
pathogenic  microbes  as  some  that  were  used  in  our  experimentB. 

The  results  of  experiment  13,  made  with  the  typhoid  bacillus, 
are  summarised  in  the  following  Table  : — 


On  Behayiour 
of  Rpeoiflo 
Microbes  in 
relation  with 
Cereal  Prota 
ductH  ;  by  uts. 
Klu^n  and 
Hoiuton. 


Table  13. 

Test  of  the  vitality  of  the  typhoid  bacillus  in  ground  rice  and 

water. 


Test  Bubseqnent  to  inocalation  of  the 
rioe  water  with  the  typhoid  bacillns. 


Result  as  to  presence  of  the  typhoid 
baoillos. 


Immediately  after  infection  (with  one 
loop). 

2  days  after  infection  (with  one  loop) 


6  days 
8  days 


do. 
do. 


do 

do. 


-f  (Pure  culture  of  typhoid  bacillus ; 
innumerable  colonies). 

-f  (Pure    culture  ;     typhoid    bacillus 
colonies  abundant). 

-)-  (Very   numerous  typhoid    bacillus 
colonies). 

-|-  (Very   numerous    typhoid    bacillus 
colonies). 


11  days 

do. 

do. 

-f  (Only  twelve  colonies  of  typhoid 
bacillus). 

14  days 
18  days 

do. 
do. 

(with  two  loops) 
(with  J  cc,)     ... 

-|-  (One  colony  only  of  typhoid  bacil- 
lus). 

-|-  (Phenol  broth  turbid,  yielded  on 
agar  plate  typhoid  bacillus  colo- 
nies). 

21  days 

do. 

(with  1  cc.)     ... 

-|-  (Phenol  broth  yielded  typhoid 
bacillus  colonies). 

25  days 

do. 

do. 

-|-  (Phenol  broth  yielded  typhoid 
bacillus  colonies). 

29  days 

do. 

do. 

—  (No  typhoid  colonies ;  numerous 
colonies  of  bacillus  mesentericus). 

It  is  seen  from  the  above  table  that  a  distinct  reduction 
in  the  number  of  living  typhoid  bacilli  was  observed  on  the 
t.volfth  day;    and  that  on  the  fifteenth  day  the  reduction  was 
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sti-iking,  since  two  loopsful  of  the  mixture  only  yielded  a  single 
colony  of  the  typhoid  bacillus.  By  the  thirtieth  day  even  a  whole 
cubic  centimetre  yielded  none  at  all.  The  before-mentioned 
comparative  absence  for  some  time  from  these  experiments  of 
extraneous  microbes  was  marked.  In  the  experiment  with  two 
loopfuls  spread  out  on  the  surface  of  an  agar  plate,  extraneous 
microbes  were  relatively  absent ;  and  only  after  the  rice  and  water 
mixture  had  been  kept  for  nearly  one  month  could  the  presence  of 
saprophytic  microbes,  notably,  bacillus  mesentericus,  be  demon- 
strated. 


APP.  B,  No.  1. 
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B. — Bacillus  DlphthericB  in  Oround  Bice. 

Experiment  14. 

Here  also  relatively  long  survival  of  the  microbe  in  the  rice  and 
water  was  noticed,  as  is  shown  by  the  results  o{  the  experiments 
summarised  in  Table  14. 


Table  U. 


Test  subsequent  to  inoculation  of  the 
rioe  water  with  baciUns  diphtherise. 


Results  as  regards  presence  of  the 
diphtheria  bacillus. 


Immediately  after  infection  (with  one 
loop). 

2  days  after  infection  (with  one  loop) 


3  days 


5  days 


7  days 


do. 


do. 


do. 


(with  one  loop) 


(with  two  loops) 


(with  1  oc.)     ... 


-f  (Innumerable  colonies  of  diphtheria 
bacillus). 

+  (Numerous  colonies  of  bacillus  diph- 
therise, also  Aome  of  bacillus 
citreus). 

-f  (Some  colonies  of  bacillus  diph- 
therise, virulent  on  injection  into 
guinea  pig). 

—  (No  diphtheria  colonies  ;  abundance 

of  bacillus  citreus,  also  cocci). 

—  (Broth    turbid,    but   yielded    only 

cocci). 


From  these  experiments  it  appears  that,  though  the  bacillus 
diphtherisB  survived  a  little  longer  in  the  rice  and  water  than  in 
flour  or  oatmeal  and  water  respectively,  it  proved,  as  might  be 
expected,  considerably  weaker  and  less  resisting  than  the  typhoid 
bacillus. 


C. — Vibrio  of  Clujlera  and  Ground  Rice. 

Expenment  15. 
The  results  of  experiment  15  are  shewn  in  Table  15. 
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Table  15. 

Test  of  the  vitality  of  the  cholera  vibrio  in  uasterllised  ground 
rice  (1  gramme)  mixed  with  sterile  water  (9  cc),  when  added 
thereto  in  large  amount : — 


Test  subBeqnent  to  inoculation  of  the 

mixture  of  ground  rice  and  water  with 

the  cholera  vibrio  ;  using  for  culture, 

one  loopf  ul. 


Results  as  regards  the  pre^ncc  of 
the  cholera  vibrio. 


2  daye'  after  the  inoculation     ... 


5  days       do. 


9  days        do. 


do. 


do. 


+  (vibrio  present  in  great  abundance  ; 
cholera  red  reaction  positive). 

—  (vibrio  not  found ;   cholera  red  re- 

action also  n^^tive). 

—  (vibrio  not  found ;   cholera  red  re- 

action also  negative). 


Although  a  positive  result  was  obtained  on  the  second  day  after 
inoculation,  no  vibrios  could  be  found  in  the  peptone  cultures 
made  on  the  fifth  and  ninth  days. 

D. — Bacilltis  Pyocyaneu^  and  Oround  Rice. 

Experiment  16. 

The  results  of  experiment  16  are  shown  in  Table  16. 

Table  16. 

Test  of  the  vitality  of  bacillus  pyocyaneus  in  unsterilised  ground 
rice  (1  gramme)  mixed  with  sterile  water  (9  cc),  when  added 
thereto  in  large  amount : — 


Test  subsequent  to  inoculation  of  the 

mixture    with   bacillus    pyocyaneus ; 

using  for  culture,  one  loopful. 

Results  as  regards  the  presence  of 
bacillus  pyocyaneus. 

2  days  after  the  inoculation    ... 
6  days        do.            do. 

+  (the  bacillus  present  in  almost  pure 

culture). 
+  (present  in  abundance). 

9  days 

do. 

do. 

4-          do.               do.         ♦ 

12  days 

do. 

do. 

-+■  (not  so  numerous). 

1.")  days 

do. 

do. 

+        do.           do. 

29  days 

do. 

do. 

+  (present,  but  in  sparse  proportion).§ 

36  days 

do, 

do. 

—  (B.  pyocyaneus  absent.) 

39  days 

do. 

do. 

—  (do.          do.          do.    ) 

*  A  brotb  culture  woa  made  from  a  single  colony  of  bacillus  pyocyaneus  and  incubated 
at  37°  C.  for  2i  hours.    Of  this  broth  culture  0*5  cc.  killed  a  guinea-pig  in  4  days. 

f  A  broth  culture  was  made  from  a  single  colony  of  bpcillus  pyocyaneus;  and  incubated 
at  37°  C.  for  224  hours    Of  this  broth  culture  1  cc.  killed  a  guinea-pig  in  2  days. 
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Bacillus  pyocyaneus,  therefore,  was  alive  and  virulent  in  the  app.b,No.  1. 
mixture  of  ground  rice  and  water  as  late  as  the  30th  day  after  On  Behaviour 
inoculation.    Lat«r  it  could  not  be  isolated.  SLcrSSM  to 

relation  with 
OerealPro- 
dnots ;  by  Drs. 
Klein  and 
SUMMARY.  Houston. 

The  foregoing  experiments  seem  to  indicate  that  of  the  different 
farinaceous  media  employed,  wheat  flour  and  oatmeal  afford  on 
the*  whole  less  opportunity  of  survival  to  the  pathogenic  micro- 
organisms that  are  in  question  than  does  rice  flour.  Of  the  patho- 
genic microbes  submitted  to  these  media,  bacillus  diphtherisB  and 
the  cholera  vibrio  appear  to  be  less  capable  of  persisting  in  all 
three  media  than  the  typhoid  bacillus  staphylococcus  pyogenes 
aureus,  and  bacillus  pyocyaneus. 

Considering  that  a  vast  number  of  micro-organisms  were  added 
in  each  experiment  to  a  relatively  small  quantity  of  farinaceous 
medium,  the  likelihood  of  infection  of  the  human  subject  by 
means  of  these  cereals  may  perhaps  reasonably  be  thought  of  as 
somewhat  remote.  The  relatively  low  vitality  of  the  typhoid 
bacillus  when  associated  with  some  of  these  cereals  is,  in  view  of 
its  seemingly  higher  resistence  to  the  influence  of  at  all  events 
some  samples  of  sewage  and  of  water,  worth  noting. 

In  conclusion,  however,  it  needs  to  be  recalled  that  these  experi- 
ments were  so  far  arbitrary  that  the  sterilised  water  added  to  the 
farinaceous  food  was  in  the  somewhat  large  proportion  of  9  cc. 
to  1  gramipe.  This  had  been  found  by  preliminary  experiment 
to  be  practically  the  only  way  of  obtaining  a  **  workable  "  mixture 
of  the  food  and  the  water.  Possibly  identical  results  might  not 
have  been  observed  had  the  ratio  of  water  to  food  been  less. 
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App.B.No.2    Report  on  the  Bactbrioscopio  Analysis  of  Various  Food 
3n  Biwterio-  Stuffs  ;  by  Dr.  E.  Klein,  F.R.S. 

tcopio  Analysii 

bijr^Dr.  Klein,  '  During  the  last  ten  years  the  results  of  a  number  of  analyses 
have  been  published  showing  the  bacteriological  purity  or  impurity 
of  a  variety  of  articles  of  food.  Amongst  these  analyses  are  those 
published  in  the  course  of  several  years  by  the  Kaiserl-Gesund- 
heitsamt,  in  Berlin ;  others  published  more  recently  by  the 
Thompson- Yates  Laboratory,  in  Liverpool ;  and  others  again  by 
the  Massachusetts  Board  of  Health. 

Except  as  regards  tubercle  bacilli  or  allied  micro-organisms  in 
milk,  cream,  butter,  and  cheese,  specific  microbes  have  not  been 
often  sought  for  in  food  stuffs ;  observations  have,  as  a  general 
rule,  been  directed  to  determining  the  sterility  or  otherwise  of 
the  examined  articles. 

In  the  research  here  to  be  recorded  the  examinations  were 
undertaken  less  with  the  object  of  determining  whether  particular 
food  articles  were  free  of  microbes,  or  contained  few  or  many  of 
them,  than  of  ascertaining  whether  these  articles  harboured  microbes 
which  could  exert  any  pathogenic  action  on  animals.  It  must  be 
obvious,  indeed,  that  a  food  stuff — as  for  instance  milk,  cream,  butter, 
cheese,  as  ordinarily  sold — however  numerous  the  microbes  con- 
tained in  it,  may  be  nevertheless  perfectly  harmless  to  tlie  persons 
consuming  it.  Articles  of  food  of  the  above  sort  do,  it  is  perfectly 
well  known^  contain  vast  numbers  of  bacteria  that  must  be  harm- 
less, since  enormous  quantities  of  these  articles  are  consumed 
without  producing  any  ill  effects.  No  information  whatever, 
therefore,  as  to  the  sanitary  excellence,  or  the  reverse,  of  such  food 
is  conveyed  in  the  statement  that  a  sample  has  been  found  to 
contain  so  many,  per  c.c.  or  per  gramme,  thousands  or  hundred- 
thousands  of  microbes.  It  is  notorious  that  milk  as  ordinarily 
consumed  and  found  in  all  respects  wholesome,  contains  microbes 
not  merely  by  the  thousands,  but  as  a  rule  by  the  hundred 
thousand,  occasionally  even  by  the  million,  in  each  cubic  centi- 
metre. The  same  is  true,  in  perhaps  a  higher  degree,  of  cheese,  of 
butter,  and  of  cream.  Unless,  therefore,  bacterioscopic  analysis 
does  more  than  ascertain  the  numbers  of  bacteria  in  food,  t.^., 
unless  it  proceeds  to  the  discovery  of  the  several  sorts  of  specific 
microbe  contained  in  a  food,  it  does  not  throw  much  light  on  the 
hygienic  value  of  the  given  food  article. 

The  food  substances  which  I  have  subjected  to  bacterioscopic 
analysis,  in  order  to  detect  whether  or  not  they  contain  specific 
microbes  were : — 

(I.)  Milk  and  allied  substances ;  such  as  butter,  margarine. 

(II.)  Tinned  substances;    like   condensed   milk,  ham,  and 
salmon. 

(III.)  Other  preserved  food ;  as  for  instance' sausages. 
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The  microbes  searched  for  in  the  first  series  of  food  stuffs 
were : — 

(1.)  Bacillus  tuberculosis. 

-  (2.)  Bacillus  pseudotuberculosis. 

(3.)  Acid-fast  bacilli  possessed  of  pathogenic  character,  such 
as  observed  by  Petri,  Ilabinovitsch,  Moeller,  and 
others. 

In  the  course  of  my  inquiry  several  pathogenic  microbes  not 
hitherto  described  were  met  with,  which  in  due  course  will 
receive  proper  notice  and  description. 


OnBacterio- 
Boopio  Analysifc 
of  Food  stuff*  : 
by  Dr.  Klein, 
PJL8. 


Sbbibs  I.— Milk  and  Allied  Substanobs. 

Milk. 

The  occurrence  of  bacillus  tuberculosis  in  milk  derived  from  the 
tuberculous  udder  of  the  cow  is  fully  established  by  numerous 
observers,  as  is  also  the  occasional,  though  not  so  frequent,  presence 
of  it  in  milk  derived  from  tuberculous  cows  having  their  udders 
seemingly  free  of  the  disease.  As  regards  the  latter,  however,  the 
recorded  observations  differ  widely.  For  instance,  Bang,  in 
Copenhagen  (Deutsche  Zeitschrift  f.  Thiermedizin,  &c.,  1884  and 
1891),  found  that  the  milk  of  63  cows  with  advanced  tuberculosis 
proved  tuberculous  in  only  14  per  cent.  Hirschberger  (Archiv  f . 
Klin.  Med.,  1889)  on  the  other  hand  found  the  milk  tuberculous 
in  over  50  per  cent,  of  diseased  cows,  even  when  the  tuberculous 
process  in  the  lung  of  the  cow  was  only  very  limited  in  extent. 
And  like  differences  were  found  by  many  other  observers.  Ostertag 
(Zeitschrift  fur  Fleisch  and  Milchhygiene,  1899),  experimenting 
with  the  milk  of  50  cows  giving  positive  reaction  with  tuberculin 
but  exhibiting  clinically  no  sign  of  disease,  failed  to  demonstrate  the 
infective  power  of  any  of  the  milk.  On  the  other  hand  Rabinovitsch 
and  Kempner  (Zeitschrift  fur  Hygiene,  1889,  vol.  1),  testing  the 
milk  of  a  series  of  cows,  all  of  which  during  life  gave  positive 
reaction  with  tuberculin,  and  which  later  were  subjected  to  a 
careful  post-mortem  examination,  found  in  regard  of  nine  cows, 
free  of  udder  disease  but  which  presented  clinically  or  patho- 
logically (or  in  both  ways)  evidence  of  lung  tuberculosis,  that  their 
milk  proved  tuberculous  in  five  cases,  i.e.  in  over  50  per  cent. 

Not  less  widely  different  are  the  results  obtained  by  various 
observers  with  regard  to  ^^  mixed  milk,''  i.e.  milk  such  as  is,  in 
large  cities,  sold  retail,  and  which  has  been  derived  from  a  number 
of  different  sources.  From  Dr.  Annettes  paper  in  the  Report  of 
the  Thompson-Tates  Laboratories,  vol.  ii.,  p.  29  (Tubercle  Bacilli 
in  Milk,  Butter,  and  Margarine),  it  appears  that,  according 
to  Obermtiller,  Berlin  samples  of  milk  in  1895,  proved  in 
61  per  cent,  of  the  examinations  tuberculous;  whereas  Petri, 
in  1898,  found  only  14  per  cent,  of  Berlin  milk  to  be  so 
infected.  Rabinovitsch  and  Kempner,  in  1899,  found  that  of  25 
samples  of  Berlin  milk  28  per  cent,  were  tuberculous.  As  regards 
Liverpool,  according  to  a  report  (1897)  of  the  Medical  OflBcer  of 
H^th,  of  milk  samples  derived  from  sources  within  that  city. 


TtihereU 
baciUu», 


330 

Afrp.  B,  Na  2.  2*8  per  cent,  yielded  tubercle  bacilli,  whereas  of  samplea  of  milk 
On  Baoterio-  brought  into  Liverpool  from  outride  (Cheshire,  Shropshire,  &c.), 
"^f^^ood st^**  ^®®®  *^^*^  ^^^  P^^  cent,  were  found  to  be  tuberculous.  In  1898, 
by  Dr.  Klein,  '  Boyce,  in  Liverpool,  found  8*3  per  cent,  of  the  "town"  milk, 
F.B3.  and  17*8  per  cent,  of  country  milk,  tuberculous.    Kanthack  and 

Sladen  found  that  of  samples  of  milk  from  16  Cambridgeshire 
dairies  56*3  per  cent,  were  tuberculous. 

I  may  here  at  once  point  out  one  source  of  difference  in  these 
widely  divergent  figures.     The  number  of  samples  examined  by 
the  different  experimenters  differed  very  widely,  so  widely  indeed 
as  to  render  comparisons,  such  as  seem  to  be  suggested,  altogether 
*  unjustifiable.    For  instance,  Rabinovitsch  and  Kempner  base  their 

estimate  of  28  per  cent,  on  the  examination  of  25  samples ; 
Elanthack  and  Sladen  on  that  of  16  samples ;  Liverpool  "country" 
milk  is  based,  in  1897,  on  24  samples,  and  **  town "  milk  on  144 
samples ;  in  1898,  town  milk  on  84  samples,  and  country  milk  on  28 
samples.  Wherefore  it  is  quite  clear  that  if  in  this  matter  any  correct 
and  reliable  insight  is  to  be  gained,  it  is  necessary  that  samples  of 
milk  should  be  repeatedly  examined  over  a  considerable  period  of 
time,  and  that  the  milk  tested  should  be,  as  far  as  possible,  always 
of  the  same  general  character  and  from  the  same  sources. 

Take,  for  instance,  one  of  the  large  milk-supply  companies 
which  derives  its  milk  supply  from  a  number  of  known  farms, 
and  suppose,  as  is  generally  the  case,  that  these  farms  are,  as  far 
as  this  milk  company  is  concerned,  constant  contributoi-s.  In 
such  case  it  would  be  well  to  have  daily  samples  of  milk  taken 
and  examined  as  received  from  each  of  these  farms.  After  100 
samples  of  each  such  milk  had  thus  been  tested  a  just  estimate 
could  be  made  as  to  the  percentage  of  the  milk  infective. 
Similarly,  when  all  the  milk  supplied  to  a  retailer  by  a  given  com- 
pany is  previous  to  delivery  mixed,  a  sample  may  be  taken  twice 
daily  and  examined  ;  after  one,  two,  or  three  hundred  samples 
had  been  thus  examined  a  just  estimate  could  be  obtained  of  the 
percentage  of  infective  milk  delivered  to  the  retailer  by  that 
company.  How  misleading  may  be  statements  as  to  such  and 
such  percentage  of  infected  milk,  based  on  examination  of  a  small 
number  of  samples,  I  illustrate  by  quoting  ^'the  following  actual 
occurrence  : — 

Last  year,  in  the  course  of  a  few  months,  I  examined  for 
tubercle  98  samples  of  milk  derived  from  known  farms  and 
delivered  at  particular  London  stations.  The  milk  was  taken  in 
each  instance  by  the  Sanitary  Inspector  direct  from  the  chum, 
received  into  a  specially  sterilised  bottle,  and  brought  direct  to 
the  laboratory  and  examined.  The  first  38  samples  yielded  a 
percentage  of  nearly  15  per  cent,  of  tuberculous  milk.  Then  came 
a  long  series  of  samples  (over  40)  which  were  free  from  any 
tubercle.  Then  again  came  a  short  series  of  samples  of  which 
the  percentage  was  even  higher  than  in  the  first  instance.  Then 
came  a  short  series  of  samples  which  was  free  from  tubercle. 
Now,  had  examination  ceased  with  the  first  38  samples,  it  might 
have  been  considered  that  the  "country"  milk  delivered  into 
London  is  to  the  extent  of  15  per  cent,  tuberculous ;  and  had 
examination  been  limited  to  the  next  40  samples,  *^  country  "  milk 
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might  have  been  regarded  as  free  from  tubercle.    Further,  had  only    app.  b.  Ko.  2. 
the  short  series  (about  12)  of  samples  that  followed  the  above  80  on  Bacterio- 
samples  been  dealt  with,  the  amount  of  tuberculous  "country "  ^^poodstSS** 
milk  would  have  been  found  to  be  more  than  20  per  cent.     As  by  Dr.  Klein,  * 
a  matter  of  fact,  after  examining  98  samples  of  country  milk  I  ^•^^' 
had  to  state  that  only  7  pfer  cent,  of  the  whole  were  tuberculous  ; 
and,  further,  I  was  able  to  affirm  for  this  series  of  examinations 
that,  at  the  particular  time,  a  number  of  farms,  and  even  a  series 
of  counties,  were  not  sending  tuberculous  milk. 

In  commenting  on  the  results  of  examining  milk  samples  for 
tubercle,  it  is  necessary  to  remember  that  examination  by  the 
microscope  alone  for  tubercle  bacilli  in  milk  consigned  in  bulk 
to  market,  is  practically  of  no  use.  Unless  the  sample  contains 
a  fair  number  of  bacilli,  such  as  are,  for  instance,  occasionally 
met  with  in  a  sample  of  milk  drawn  directly  from  a  tuberculous 
udder,  the  chances  are  not  very  great  of  finding  them  in  cover 
film  specimens.  I  am  assuming,  of  course,  that  such  films  are 
not  merely  prepared  with  a  droplet  of  the  original  milk,  but  that 
they  are  made  from  the  sediment  (after  allowing  the  milk  to  stand 
in  a  cool  place  for  some  20-24  hours,  or  after  centrifuging)  of  a 
considerable  quantity,  say  200-250  cc.  of  the  milk.  The  milk, 
however,  which  is  generally  submitted  to  analysis  is  not  milk 
derived  from  a  single,  possibly  tuberculous,  cow,  but  is  mixed 
milk,  i.e.j  such  as  has  been  derived  from  several,  often  many, 
cows.  Assuming,  therefore,  that  there  was  amongst  the  herd 
one  cow  affected  with  tuberculous  deposits  of  the  udder,  the 
tubercle  bacilli  derived  from  such  single  cow  may  have  become 
widely  distributed,  diluted  as  it  were,  by  admixture  with  a  great 
bulk  of  normal  milk.  Like  others,  I  of  course  have  been  able  to 
demonstrate  in  the  sediment  of  particular  milk  samples  tubercle 
bacilli  by  film  specimens ;  but  in  such  case  the  milk  (about  half 
a  pint)  had  been  taken  direct  from  the  udder  of  a  cow  which  the 
Veterinary  Inspector  had  declared  tuberculous.  Amongst  seven 
tuberculous  samples  (out  of  the  98  total  London  samples)  I  have 
been  able  to  find  typical  tubercle  bacilli  in  cover  film  specimens 
prepared  from  the  sediment  of  250  cc,  in  not  more  than  a  single 
case  ;  in  the  remaining  six  instances  cover  film  specimens  failed 
to  demonstrate  them. 

Experiment  on  the  guinea-pig  is,  after  all,  the  only  sure  test. 
Injection,  subcutaneous  or  intraperitoneal  (I  have  always  em- 
ployed both  methods),  of  the  sediment  of  the  milk  infallibly 
produces  in^  due  time  tuberculous  deposits  in  these  experimental 
animals  if  tubercle  bacilli  are  present  in  that  deposit  of  the  m!lk. 

While  the  absence  of  tubercle  bacilli  in  film  specimens  of  milk  Jehi-fnst 
might  mislead  in  a  negative  direction,  their  seeming  presence  ^^''"• 
might,  on  the  other  hand,  mislead  in  a  positive  direction  ;  for  the 
reason  that  there  exist  in  milk  bacilli  which  as  regards  staining 
power — acid-fastness — simulate  the  true  tubercle  bacilli.  Petri 
(Arbeiten  aus  dem  K.  Gesundheitsamte,  1898),  Meoller  (Therapeu- 
tische  Monatsheft,  1898).  have  met  with  bacilli  in  milk  which 
resembled  the  true  tubercle  bacilli  in  that  they  were  cylindrical  and 
were  possessed  of  the  acid-fast  character,  though  they  differed  from 
them  in  being  thicker  and  shorter — more  or  less  club  shaped.  This 
acid-fast  chsu'acter  is  one  which   is  of  great  importance,  since 


ipp.  B.  No.  2     these  acid -fast  bacilli  in   milk  and   preparations  of  milk  might 

inBacterio-      he,  and  possibly  have  been,  on  microscopic  examination  alone, 

?5?ood  stuS?!  mistaken  for  true  tubercle  bacilli. 

j^Dr.  Klein.  These  acid-fast  bacilli  differ  from  the  true  tubercle  bacilli  not  only 
as  regards  culture  but  also  as  regards  pathogenic  action.  As  regards 
culture,  they  grow  rapidly  on  ordinary  agar  as  a  thick  creamy 
layer ;  they  grow  well  on  ordinary  potato ;  they  also  grow  on 
gelatine  at  the  temperature  of  the  room.  So  that  in  these  respects 
they  are  utterly  unlike  true  tubercle  bacilli.  Acid-fast  non- 
tuberculous  bacilli  produce,  on  intraperitoneal  injection  of  the 
guinea-pig,  in  most  instances  and  in  the  course  of  three  or  four 
weeks,  disseminated  purulent  or  caseous  nodules  in  the  peritoneum 
and  omentum  ;  on  the  surface  of  the  liver,  in  the  spleen,  and  on 
the  surface  of  the  lungs.  Film  specimens  of  the  nodular  matter 
in  question  shows  the  above  acid-fast  bacilli  in  abundance.  Rabbits 
are  not  susceptible  to  infection  in  this  way.  Petri,  Moeller,  as  also 
and  particularly  Rabinovitsch  (as  well  as  others),  who  met  with  them 
also  in  butter,  speak  of  these  acid-fast  non-tubercular  bacilli  as 
bacillus  pseudotuberculosis,  and  term  the  disease  produced  by  them 
in  the  guinea-pig  pseudotuberculosis.  I  shall  have  presently  to 
point  out  the  confusion  to  which  such  terminology  may  and 
actually  has  given  rise.  At  present  I  am  merely  concerned  with 
pointing  out  the  inadequacy  of  making  diagnosis  of  tubercle  in 
milk  from  microscopic  examination  alone— of  identifying  true 
tubercle  in  it  by  the  presence  merely  of  acid-fast  cylindrical 
bacilli. 

^/catSl*^^  Amongst  the  98  samples  of  country  milk  already  referred  to  I 
did  not  meet  once  with  the  acid-fast  pseudotubercle  bacilli  of  Petri 
and  Rabinovitsch.  I  have,  however,  met  eight  times  with  the 
non-acid-fast  bacillus  pseudotuberculosis  of-  A.  Pfeiffer.  In  last 
year's  report  I  fully  described  and  illustrated  the  morphological 
and  cultural  characters  of  this  microbe  ;  also  its  specific  and  its 
acute  action  on  guinea-pigs,  rabbits,  and  mice.  I  in  particular 
drew  attention,  in  confirmation  of  Pfeiffer's  results,  to  the  action 
of  the  bacillus  administered  to  guinea-pigs  with  their  food  ;  to  its 
ability  to  cause,  when  thus  administered,  within  a  few  weeks 
lesions  which  in  their  distribution  and  naked  eye  aspects  are  a 
remarkable  imitation  of  true  tuberculosis  in  the  guinea-pig.  I  have 
also  pointed  out  the  occurrence  of  this  microbe  in  sewage  and  in 
sewage  polluted  water.  Comparing  the  description  of  this  bacillus 
given  by  me  in  last  year's  report  with  that  of  the  acid-fast  bacillus 
pseudotuberculosis  of  Petri  and  Rabinovitsch,  it  will  be  seen  that 
the  bacillus  pseudotuberculosis  of  A.  Pfeiffer  differs  not  only  with 
regard  to  morphology  and  culture  from  the  bacillus  pseudo- 
tuberculosis of  Petri  and  Rabinovitsch,  but  still  more  as  regards  its 
pathogenicity  on  rodonts.  The  bacillus  pseudotuberculosis  of 
A.  Pfeiffer,  which  is  not  an  acid-fast  bacillus,  has  on  account  of 
its  resemblance  in  anatomical  effect  to  that  of  the  true  tubercle 
bacillus  been  rightly  called  bacillus  pseudotuberculosis,  and  as 
such  it  has  been  accepted  since  1887  (the  year  of  its  isolation  by 
Pfeiffer)  by  bacteriologists  in  general  and  by  text  books  in  particular. 
It  is  therefore  inconvenient  to  term  another  and  altogether  different 
microbe  "  pseudotuberculosis  bacillus,"  since  this  must  of  necessity 
lead  to  confusion.    There  is  the  greater  need  to  insist  on  this  as  in 
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several  recent  publications  (Annett,  Public  Health  Journal  and  some    app.  b,  No.  2. 
American  authors)  the  term  bacillus  pseudotuberculosis  is  used  to 
denote  the  acid-fast  bacillus  of  Petri  and  Rabinovitsch,and  not  the 
hitherto  recognised  bacillus  pseudotuberculosis. 

[One  point  upon  which  it  is  necessary  to  lay  stress  with  regard  to 
the  acid-fast  condition  of  the  bacillus  of  Petri  and  Rabinovitsch  is 
the  methods  by  which  this  acid-fast  condition  may  be  demonstrated. 
When  materials  containing  the  true  tubercle  bacillus  of  Koch 
are  di*ied  as  a  thin  film  on  a  cover  glass,  stained  in  boiling  carbol- 
f  uchsin  of  Ziehl  and  well  washed  for  about  8  to  10  seconds  in  33  per 
cent,  nitric  acid  (Ehrlich),  washed  once  more  in  water,  and  finally 
stained  for  a  quarter  of  a  minute  in  strong  methylblue  anilin  water, 
the  tubercle  bacilli  appear,  as  is  well  known,  of  a  bright  pink  colour ; 
and  this  despite  the  washing  in  33  per  cent,  nitric  acid  with  subse- 
quent staining  with  methylblue.  It  is  known  that  some  other 
bacilli — the  smegma  bacilli  and  leprosy  bacilli,  for  instance — 
possess  this  acid-fost  property.  Also  it  is  well  known  that  there 
are  a  host  of  various  kinds  of  bacilli  which  when,  after  the  f  uchsin 
staining,  they  are  subjected  to  the  treatment  with  the  33  per  cent, 
nitric  acid  take  readily  the  (second)  methylblue  stain.  There  is, 
however,  not  any  a  priori  reason  why,  supposing  the  treatment 
with  the  acid  and  the  subsequent  staining  with  the  methylblue  has 
not  been  fully  carried  out,  some  of  such  bacilli  should  not  be 
capable  of  retaining  some  of  the  first  fuchsin  stain  and  thus 
reappear  as  if  they  were  acid-fast.  Experiment  shows  that  if  the 
nitric  acid  be  of  little  strength  (say  10  per  cent,  only),  the  washing 
in  it  shortened,  and  the  staining  in  methylblue  also  shortened, 
various  bacilli  may  seem  as  if  they  were  acid-fast  (t.^.,  appear 
pink),  although  in  reality  when  properly  treated  as  I  have  described 
they  would  decolourise  by  acid  and  would  readily  take  up  the 
methylblue.  This  applies  particularly  to  bacilli  occurring  in  milk, 
in  butter,  and  in  other  fatty  materials,  as  was  pointed  out  first  by 
Marpmann.  Everything  depends,  therefore,  if  a  correct  diagnosis 
of  the  acid-fast  condition  is  to  be  made,  on  the  nitric  acid  being  33 
per  cent,  strength,  on  the  washing  in  it  being  sufficiently  sustained, 
and  on  the  subsequent  counter  staining  in  methylblue  being  also 
sufficiently  sustained.  This  latter  process  is  of  particular  im- 
portance, for  experiment  shows  (I  have  proved  this  again  and  again) 
that  no  really  acid-fast  bacilli  take  this  blue  counter  stain,  though 
the  staining  be  carried  out  in  methylblue  anilin  water  for  fully  a 
quarter  of  a  minute.  Simple  watery  methylblue  does  not  suffice, 
nor  is  shorter  action  than  a  quarter  of  a  minute  a  true  test. 
When  therefore  search  is  made  for  acid-fast  bacilli  in  milk, 
butter,  margarine,  or  other  fatty  materials,  it  does  not  suffice 
to  use  weak  acid,  e.g.y  10  to  20  per  cent.,  to  shorten  the  washing 
in  it,  or  to  counter  stain  in  watery  methylblue  for  a  short 
time  only  ;  for  under  these  conditions  other  bacilli,  in  reality  not 
acid-fast,  may  and  do  retain  more  or  less  of  the  first  fuchsin  stain. 
Unless  therefore,  when  acid-fast  bacilli  are  professedly  identified,  the 
method  is  described  by  which  these  bacilli  were  demonstrated,  no 
definite  conclusion  can  be  drawn  ;  the  simple  statement,  such  as 
one  constantly  meets  with,  viz.,  that  in  this  or  that  material  acid- 
fast  bacilli  occur  and  that  they  are  therefore  either  the  true  tubercle 
bacilli  or  the  pseudotubercle  bacilli  of  Petri,  Rabinovitsch,  and 
others,  in  not  to  be  accepted  without  reservation.] 
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App. B^No. 2.  In  testing  the  ninety-eight  samples  of  "  country  "  milk  for  the 
On  Bacterio-  presence  of  tabercle  bacilli,  the  sediment  of  250  cc.  of  the  milk 
o??ood  stuSf'  sample  was  in  each  instance  injected  into  two  guinea-pigs ;  one  half 
by  Dr.  Klein,  '  into  the  subcutaneous  tissue  of  the  one,  the  other  half  into  the 
t.R.8.  peritoneal  cavity  of  the  other  guinea-pig.    These  animals  were 

?f^uTrli[^       killed  three  to  five  weeks  later.     Over  thirty  per  cent,  of  them 
organ  sms,         ghowed     abscesses    at    the    seat    of    inoculation    in     the    sub- 

cutaneously  injected  animals  ;  in  the  omentum  at  one  or  other 
point  of  the  mesentery,  on  the  liver,  or  on  the  spleen  in 
those  intraperitoneally  injected.  As  regards  some  milk  samples, 
such  abscesses  were  found  either  only  in  one  animal  (sub- 
cutaneous) or  only  the  other  (intraperitoneal) ;  but  in  most 
instances  both  animals  showed  abscesses.  The  abscesses  were 
in  some  cases  small,  not  larger  than  a  bean,  in  others  the 
abscesses  were  as  large  as  walnuts.  The  pus  was  of  the  con- 
sistency of  thick  cream,  whitish  yellow  in  colour,  and  contained 
no  tubercle  bacilli.  But  it  was  full  of  cocci.  These  were  found 
to  be  in  some  instances  almost  pure  cultivations  of  staphylococcus 
pyogenes  aureus  or  luteus ;  in  other  instances  the  cocci  were  of 
the  character  of  streptococcus  pyogenes ;  in  still  other  instances 
the  microbe  was  streptococcus  longus  or  brevis.  In  a  few  instances 
the  pus  contained  an  abundance  of  bacillus  coli.  It  has  of  late 
years  become  almost  the  fashion  to  disregard  and  to,  at  any  rate, 
discount  the  presence  of  the  above  microbes  on  account  of 
their  very  wide  distribution  in  nature.  On  the  other  hand,  the 
infective,  and  particularly  the  pyogenic  action  of  these  microbes — 
inclusive  of  some  races  of  bacillus  coli — is  well  established  by 
very  many  instances ;  instances  too  numerous  to  detail,  as,  for 
instance,  cutaneous,  subcutaneous,  tonsillar,  glandular,  and  visceral 
inflammations  and  abscesses.  In  the  face  of  such  facts,  and  in 
view  also  of  the  circumstance  that  we  do  not  know  under  what 
conditions  the  pathogenic  effect  of  one  or  the  other  of  these 
microbes  may  be  exercised,  it  seems  rather  arbitrary  to  disregard 
them  altogether  on  the  score  of  theirbeing  ubiquitous,  and  to  pay  no 
attention  to  their  presence  in  substances  of  such  general  and  frequent 
use  as  milk.  Milk,  containing  streptococcus  pyogenes  or  staphylo- 
coccus pyogenes,  that  can  cause  inflammation  and  abscess  in  the 
guinea-pig,  may  possibly  produce  a  like  pathogenic  effect  in  pre- 
viously abnormal  or  inflamed  tonsils,  and  thus  cause  a  purulent 
state  of  this  organ — ^as,  for  instance,  follicular  tonsillitis,  infectious 
(non-diphtheritic)  sore  throat,  and  the  like.  We  have,  it  is  true,  no 
evidence,  in  cases  of  infectious  non-diphtheritic  sore  throats,  or  of 
follicular  tonsillitis  associated  with  presence  in  the  throat  of  staphy- 
lococcus aureus  or  of  streptococcus  pyogenes,  that  these  microbes 
are  really  the  primary  cause  of  the  diseased  state.  There  is  the 
fact  only  that  these  microbes  are  there  in  large  numbers  and  that 
they  are  capable  of  causing  pyogenic  inflammation.  But  it  is 
permissible  to  regard  them  with  grave  suspicion  notwithstanding 
that  they  occur  also  in  healthy  throats.  Thus  we  accept  the 
diphtheria  bacillus  as  the  actual  cause  of  diphtheria,  notwithstand- 
ing that  it  is  found  also  in  throats  that  are  not  diphtheritic.  For 
these  reasons  I  think  that  the  presence  in  considerable  amount 
of  staphylococcus  pyogenes  aureus  and  streptococcus  pyogenes 
(disregarding  for  the  moment  bacillus  coli)  may  not  after  all  be 
so  immaterial  as  some  are  inclined  to  make  out  ;   remembering 
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that  milk  in  its  unboiled  condition  is  an  almost  daily  article  of    app.b,No.s. 
food,   and    as    snch    is    brought    into    daily  contact    with    the  onBaoterio- 

tonsils.  ^#^^§:as? 

How  these  microbes  found  access  to  thirty  odd  per  cent,  of  the  p^i^*  ^^^ 
milk  samples  (supposed  to  be  pure  country  milk)  it  is  impossible 
to  say  ;  whether  they  were  extraneous  admixtures,  or  were  derived 
from  a  more  or  less  inflamed  skin  of  the  teats  or  a  quarter  of  the 
udder — a  by  no  means  infrequent  condition  of  milch  cows — is  a 
subject  which  I  had  no  means  of  ascertaining. 

Amongst  the  samples  of  country  milk,  there  was  one  y^*^*^^* 
the  sediment  of  which,  although  it  caused  no  disease  of 
any  kind  after  intraperitoneal  injection  (the  guinea-pig  being 
killed  three  weeks  after  the  injection),  produced  at  the  site 
of  inoculation  in  the  subcutaneously  injected  animal  a  tumour 
in  the  groin  involving  the  inguinal  lymph  glands.  This  animal 
having  been  also  killed  three  weeks  after  injection,  showed 
on  post-mortem  examination  all  the  viscera  normal.  But  in  the 
subcutaneous  tissue  there  was  a  gelatinous  soft  grey  tumour 
involving  the  hypersemic  swollen  lymph  glands ;  in  fact  these 
formed  the  central  part  of  the  tumour.  The  size  of  the  tumour 
was  about  tiiat  of  a  filbert.  Examined  in  the  fresh  state 
under  the  microscope,  the  tissue  of  the  tumour  was  composed  of 
leucocytes  and  masses  of  spherical  torula-like  cells,  in  small 
groups  but  mainly  in  continuous  masses.  These  yeast  cells  were 
principally  spherical  in  shape — one  to  three  times  the  size  of 
coloured  blood  discs.  Amongst  the  larger  examples  some  appeared 
pear-shaped  or  oval ;  also  a  fair  number  of  longer  and  shorter 
cylindrical  forms  were  seen  which  could  be  seen  to  have  sprouted 
from  the  yeast  cells.  The  presence  of  smaller  and  larger  buds  on 
the  spherical  cells  showed  that  these  are  true  blastomycetes.  A 
detailed  account  of  this  micro-organism,  which  was  observed  to  be 
poflsessed  of  pathogenic  properties,  will  be  found  in  addendum  to 
this  report. 

Udder  Affections  in  Relation  with  Milk. 

Over  20  milch  cows,  affected  with  one  or  another  kind  of  chronic 
inflammatory  process  in  a  quarter  of  the  udder,  were  examined  as 
to  the  characters  of  the  secretion  squeezed  out  from  the  affected 
quarter.  In  most  instances  this  material  was  of  the  nature  of  pus 
and  contained  staphylococci,  or  streptococci,  or  both.  The  strepto- 
cocci were  found  on  cultivation  to  show  either  the  cultural  characters 
of  streptococcus  pyogenes  or  of  streptococcus  longus.  In  one  instance, 
however,  the  secretion  was  a  clear  yellowish  serum,  in  which  was 
suspended  a  mass  of  blood-streaked  flbrin.  Under  the  microscope 
this  contained,  besides  red  and  white  blood  corpuscles,  strepto- 
cocci. With  the  exudation — after  dividing  the  fibrinous  mass — a 
guinea-pig  (No.  1)  v^ras  injected  on  June  30th  subcutaneously  in 
the  groin,  and  a  second  guinea-pig  (No.  2)  was  injected  intra- 
peritoneally. 

The  intraperitoneally-injected  animal  was  found  dead  within 
48  hoars,  and  on  post-mortem  examination  presented  the 
following   appearances  : — Great  congestion   of    the    peritoneum, 
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ACT.  B,  No,  2,  the  peritoneal  cavity  containing,  in  large  amount,  a  grey  viBcid 
On  Bacterio-  purulent  fluid,  with  many  floccnli.  In  this  fluid,  when  examined 
o?5?ood  sJlSa**  ^^^d^r  ^^^  microscope,  there  were  present  leucocytes,  and  a  few  red 
by  Dr.  Klein,  '  blood  discs  ;  but  the  main  portion  of  it  was  composed  of  smaller 
F.B.S.  ^^    larger    masses    of    short  streptococci,  a  few   only  of   these 

occurring  separately.  These  masses,  in  stained-film  specimens, 
could  be  distinctly  seen  to  be  made  up  of  convolutions  of 
streptococci.  The  chains  were  generally  curved  and  twisted  and 
not  of  great  length.  These  micro-organisms  stain  readily  and 
well  in  Gram.  Cultures  were  made  on  agar  and  gelatine  with  the 
exudation,  after  previous  dilution  with  sterile  salt  solution.  The 
cultures  yielded  pure  growths  of  one  and  the  same  species  of 
streptococcus. 

The  subcutaneously-injected  guinea-pig  (No.  1)  showed,  after 
48  hours,  a  firm  tumour  in  the  subcutaneous  tissue  of  the  groin. 
After  four  days  the  tumour  had  considerably  increased  in  size, 
but  was  still  firm  ;  and  the  animal  remained  in  this  condition 
till  it  was  killed — July  12th.  On  post-mortem  examination  the 
inguinal  glands  at  the  seat  of  the  injection  were  found  much 
inflamed  ;  their  interior  was  purulent.  Film  specimens  made  of 
the  pus  showed  abundance  of  masses  of  the  same  streptococci  as 
were  yielded  by  the  exudation  of  guinea-pig  No.  2. 

A  considerable  number  of  experiments  were  made  with  the 
cultures  derived  from  the  peritoneal  exudation  of  guinea-pig 
No.  1.  Small  doses  (a  few  drops)  of  emulsion  of  the  condensation 
fluid  of  such  agar  or  broth  cultures  were  injected  subcutaneously 
into  the  groin  of  guinea-pigs.  As  a  result,  in  all  instances  a  sub- 
cutaneous tumour,  followed  by  a  purulent  abscess,  was  formed, 
involving  the  swollen  inguinal  glands  of  the  injected  side.  Such 
enlargement  of  the  glands  was  distinct  after  48  hours ;  grew  more 
pronounced  by  the  end  of  the  week ;  and  by  the  end  of  the  second 
week  could  be  recognised  as  a  fluctuating  abscess  which,  whether 
it  opened  spontaneously  or  was  incised,  led  to  a  sore  which  soon 
healed  up  completely.  The  contents  of  the  abscess  consisted  of 
thick,  creamy  pus,  which,  in  microscopic  specimens,  exhibited  pus 
cells  and  numerous  large  and  small  masses  composed  of  short 
streptococcus  chains  matted  together.  These  were  by  sub-culture 
shown  to  be  of  the  same  kind  as  those  used  for  experiment. 

Cultural  characters  of  the  microbe  : — The  microbe  grows  well 
at  37**  C. ;  it  grows  also  at  20°  C,  though,  of  course,  slower,  lis 
colonies  on  the  surface  of  gelatine  are  characteristic : 
After  a  few  days  incubation,  the  colonies  appear  as  grey,  translu- 
cent round  discs,  which  under  a  glass  exhibit  a  dark,  granular 
centre,  and  a  filmy  rounded  peripheral  part.  Densely-placed  fine 
radial  striae  extend  from  the  central  granule  to,  and  here  and  there 
beyond,  the  periphery,  so  that  the  outline  of  the  colony  is  slightly 
crenate,  or  toothed.  The  colonies  during  the  next  few  days  con- 
tinue to  grow  in  breadth,  but  they  retain  their  striated  character. 
Since  this  fine  radial  striation  distinguishes  this  particular  microbe 
from  other  known  streptococci,  I  propose  to  name  it  streptococcus 
radiatus  pyogenes^  there  being  already  known  a  streptococcus 
(liquefaciens)  radiatus  of  fltigge.  This  latter  microbe,  besides 
liquefying  gelatine,  has  no  pathogenic  action  on  rodents,  whereas 
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the  microbe  now  in  question  does  not  liquefy  gelatine  at  any  time,    i^n.  b.  Na  8. 
and,    as  has   been    already  mentioned,  has  definite  pathogenic  o^Baoterio- 
(pyogenic)  action.  SjRJSd  SkSS! 

In  the  stab  of  gelatine,  the  microbe  f  oi'ms  along  the  line  of  the  stab  ^^jgf'  ^^^"» 
a  row  of  isolated  granular  colonies,  white  in  reflected  brownish  in 
transmitted  light ;  on  the  surface  of  the  stab  there  is  only  slight 
growth  in  the  form  of  a  small  filmy  particle.  In  broth  at  37°  C, 
the  growth  is  very  characteristic,  and  distinguishes  this  microbe 
from  streptococcus  pyogenes ;  viz.,  it  forms  greyish  white  flocculent 
masses  at  the  bottom  of  the  tube,  the  remainder  of  the  broth 
remaining  clear.  In  this  respect  it  closely  resembles  the  strepto- 
coccus (conglomeratus)  scarlatinsB.  The  flocculli  are  consolidated 
masses  of  streptococcus. 

On  the  surfoce  of  agar  and  of  solidified  blood  serum,  incu- 
bated at  37°  C,  the  growth  is  rapid,  forming  round,  flat,  disc- 
shaped colonies,  with  thicker  centre  and  translucent,  slightly 
irregular,  broad,  fllmy,  marginal  part. 

In  milk,  the  microbe  grows  well  at  37°  0.  It  does  not  alter  the 
fluid  character  or  aspect  of  the  milk,  though,  when  grown  in 
litmus  milk,  it  forms  acid,  turning  the  litmus  red.  The  cultures 
lose  their  vitality  rapidly,  more  rapidly  on  media  that  are  kept  at 
37°  C.  than  on  gelatine-surface  cultures  at  20°  0. ;  in  gelatine  stab 
it  lives  longest. 

The  cultural  characters  above  described,  together  with  the 
pyogenic  action  on  the  guinea-pig,  show  that  this  streptococcus 
rsidiatus  is  a  definite  species  distinct  from  the  streptococci 
hitherto  described.  The  only  species  with  which,  owing  to 
its  derivation  (from  the  inflamed  udders  of  the  cow),  it  might 
seem  to  have  a  relationship,  is  the  streptococcus  mastitidis  of 
Kocard  and  Mollerau  (Annales  de  Tlnstitut  Pasteur  I.,  p.  109), 
t.^.,  the  speciflc  microbe  of  contagious  purulent  inflammation  of 
the  udder.  But,  apart  from  the  marked  difference  of  this  strepto- 
coccus radiatus  from  that  of  Nocard  and  Mollerau  in  broth 
culture,  there  is  its  striking  pyogenic  action  on  the  guinea-pig,  a 
function  not  possessed  by  the  S.  mastitidis  of  the  French 
observers. 

Streptococcus  radiatus  pyogenes  taken  from  cultures  stains 
readily  by  Gram's  method,  a  character  possessed  by  many  other 
streptococci.    The  individual  cocci  measure  about  0'6-0'8  fi. 

Amongst  the  samples  of  udder  secretions,  which  looked  like 
milk  but  which  left  at  the  bottom  of  the  tube  a  thick  purulent 
sediment,  a  particular  sample  yielded  a  sediment  which,  when 
injected  into  guinea-pigs,  whether  subcutaneously  or  intraperi- 
toneally  (June  12),  caused  death  of  the  animal  within  24  hours.* 

On  post-mortem  examination  of  the  intraperitoneally  injected 
animal,  the  following  condition  was  found  :  Copious  purulent 
peritoneal  exudation,  intestines  much  inflamed,  on  the  omentum 
thick  continuous  masses  of  pus.  Stained  cover  film  specimens  of 
the  i>eritoneal  purulent  fluid  and  of  the  pus  of  the  omentum 

*A  Teterinary  Inspeotor,  who  examined  this  oow*8  udder,  had  made  the 
pnUmlnairy  diagnosis  of  tnheroulosis  of  the  udder,  but  neither  film  spedmana 
nor  soqwrimMit  confirmed  this. 

aw  ▼ 
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^^fS'.fe^?!?*    shdJwed,  beskleB  pus  cells,  large  numbers  of  large  and  small  masses 
On^B^TiQ^     of  bacilli,  which  in  size,  aspect  and  shape  (some  pointed  at  one 
'^^dsjfe^;  ®^^^  many  club-shaped)  as  also  in  the  segregation  of  their  proto- 
S3fe^^«  *  plasm  — (by  which  they  appeared  granular)  —  resembled,  in   a 
'     striking  degree,  diphtheria  bacilli.     The  only  difference  ascertain- 
able was  that  the  bacilli  in  question  did  not  stain  readily  in  the 
ordinary  dyes,  whereas  the  diphtheria  and  diphtheroid  bacilli  are 
known  to  do  so.    These  bacilli  stained  best  by  Gram's  method. 

A  few  drops  of  this  purulent  exudation  were  (June   13th) 
injected  subcutaneously  into  the  groin  of  a  guinea-pig  (a).     Next 
day  the  animal  was  fo^nd  quiet  and  off  its  feed,  and  there  wap 
present  a  gelatinous  tuinour  extending  from  the  groin  over  one 
side  of  the  abdomen.     On  June  UMh  this  swelling  had  increased, 
w^s  painful  to  the  touch,  and  the  animal  remained  off  its  feed  and 
quiet.     On  June  10th  the  tumour  was  still  big,  but  the  animal  fed 
a  little  and   was   more   lively.     On  June  21st  the  tumour  was 
distinctly  fluctuating,  the  animal  having  become  fairly  lively  and 
feeding  well.     This  guinea-pig  was  now  killed.     On  post-mortem 
examination  there  was  found   in  the  groin  a  huge  abscess  the 
wall  of  which  was  adherent  to  the  skin.     On  cutting  into  it  a 
quantity  of  thick  greenish  pus  was  voided,  which  pus  contained 
large  numbers  of  whitish  granules  like  curds.     In  film  specimens 
there  were,  besides  pus  cells,  dense   masses  of  the  above  diph- 
theroid bacilli  ;  the  above  named  granules  proved  indeed  compact 
masses  of  the  bacilli.     Only  Gram-stained  specimens  showed  these 
points  well  and  clearly,  ordinary  stain  was  less  useful.    All  the 
viscera  were  normal. 

A  few  drops  of  pus  from  this  inguinal  abscess,  previously 
diluted,  were  now  injected,  on  June  21st,  subcutaneously  into  two 
guinea-pigs  (b)  and  (c),  and  into  a  third  (d)  intraperitoneal ly. 
Guinea-pigs  (b)  and  (c),  which  were  killed  on  July  18th,  yielded 
quite  negative  results ;  the  intraperitoneal  animal  (d)  however, 
which  was  killed  on  July  12th,  presented  on  post-mortem  examina- 
tion the  following  appearances.  Next  to  its  left  kidney  and  joined 
to  the  capsule  was  an  abscess  of  the  size  of  a  big  filbert.  This, 
when  cut  into,  voided  thick  creamy  pus,  looking  like  clotted 
cream  with  numerous  white  granules.  Film  specimens  stained 
by  Gram's  method  yielded  masses  of  the  diphtheroid  bacilli 
mentioned  above.  This  series  was  continued  by  several  further 
transmissions,  both  subcutaneously  and  intraperitoneally,  ^nd 
always  with  the  same  positive  result,  viz.,  production  of  local 
abscess  ftiU  of  the  diphtheroid  bacilli,  many  grouped  in  coherent 
masses. 

Returning  now  to  the  guinea-pig  subcutaneously  injected  with 
the  original  udder  secretion  on  June  12th,  and  which  (like  its 
companion  the  intraperitoneally  injected  animal)  died  within  24 
hours,  this  animal  on  post-mortem  examination  showed  the  follow- 
ing conditions.  The  inguinal  glands  of  the  injected  side  were 
swollen  and  deeply  congested, and  the  subcutaneous  tissue  around 
them  was  much  infiltrated  by  sticky  thick  purulent  matter.  Film 
specimens  showed  the  diphtheroid  bacilli  in  great  abundance. 
The  omentum  appeared  much  congested  and  on  it  were  lumps  of 
^olid  lymph.  Film  ppecimens  of  this  lymph,  stained  by  Gram's 
method,  showed  an  abundance  of  the  same  diphthoroid  bacilli. 


339 

Cultivations  were,  after  dilution. with  sterile  salt  solution,  miBwie    4PP*BiN».a. 
of  the  purulent  matter  of  all  the  subcutaneously  and  intraperi-  on  aaotejrioti 
toneally  injected  guinea-pigs  hitherto  mentioned,  on  a  variety  of  J|f?|JJd'§2ttSat* 
media — ordinary    agar,  glucose    agar,  glycerine    agar — and    the  by^J|«. Klein.-. j 
result  in  each  inst^ince  was  an  abundant  crop  of  colonies,  which 
under  the  microscope  and  in  Gram-stained  film  specimens  were  of 
the  same  species,  viz.,  the  above  mentioned  diphtheroid  bacilli. 
From  these  colonies  subcultures  were  then  made  in  various  media 
and  the  cultural  characters  of    the  microbe  thereby  carefully 
studied.    These  are  as  follows  :— 

The  microbe  is  non-motile,  and  grows  considerably  slower  at 
37°  C.  than  bacillus  diphtherisB.  It  does  not  grow  on  nutrient 
gelatinecat  21°  C.  The  colonies  on  agar,  glycerine  agar,  and 
solidified  blood  serum  do  not  appear  until  after  two  or  three  days 
incubation.  On  agar  and  glycerine  agar  they  are  small  grey  dots, 
which  grow  later  into  circular  flat  discs  showing  a  dark  granular 
centre  and  a  translucent  somewhat  angular  margin  ;  but  at  no 
time  are  the  colonies  of  the  size  of  those  of  the  diphtheria  bacillus 
under  the  same  conditions.  The  microbe  shows  no  gi^owth  in  stab 
culture  in  agar  or  glycerine  agar.  In  milk,  and  on  the  slanting 
surface  of  solidified  blood  serum,  the  growth  is  characteristic  and 
quite  different  from  that  of  the  bacillus  diphtheriae  and  other 
known  diphtheroid  bacilli.  Ordinary  milk  inoculated  with  the 
microbe  and  incubfited  at  37°  C,  shows  by  the  third  day,  com- 
mencing coagulation  and  a  gradual  separation  (at  the  bottom  of 
the  tube)  of  the  casein  from  the  cleai*  whey ;  the  top  layer  of 
cream  remains  unaltered.  Litmus  milk  becomes  red  and  shows 
the  same  coagulation  and  separation  of  the  casein. 

On  solidified  blood  serum  the  colonies  appear  on  the  third  day 
as  small  round  granular  colonies  situated  in  a  depression  or 
liquefying  serum.  The  surface  of  the  serum  looks  as  if  pitted, 
each  pit  corresponding  to  a  small  round  zone  of  liquefaction,  and 
at  the  bottom  of  each  pit  is  a  small  dark  (in  transmitted  light) 
granular  colony.  The  serum  is  gradually  liquefied.  The  microbe 
of  all  cultivations  stains  best  by  Gram's  method.  These  characters 
in  culture — in  milk  and  in  serum — are  suflBciently  striking  to 
distinguish  this  microbe  from  all  other  known  diphtheroid 
bacilli.  The  microbe  rapidly  dies  off  in  culture ;  it  lives,  how- 
ever, longest  in  serum  cultures.  On  account  of  its  non-motility 
and  its  morphological  resemblance  to  the  diphtheroid  bacilli  I 
have  named  it  bacterium  diphtJierioides, 

A  considerable  number  of  experiments  were  made  with  the 
recent  cultures  of  this  micro-organism.  Guinea-pigs  were  sub- 
cutaneously and  intraperi  toneally  injected  with  several  drops  of 
liquefied  serum  culture,  or  with  similar  amount  of  the  whey  of 
milk  culture,  and  in  over  fifty  per  cent,  of  cases  the  result  was 
positive.  An  abscess  developed,  in  the  course  of  one,  two,  or 
three  weeks,  which  contained  thick  grumous  pus  with  numerous 
white  granules ;  while  the  pus  in  general,  and  particularly  the 
ilbove-named  granules,  contained  the  bacterium  diphtheroidea  in 
abundance. 

Sabcutaneous  inoculation  of  white  mice  proved  negative. 
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APP.B.No.2  From  the  above  observations  it  follows  then  that  the  milk 
OnBaeterio-  obtained  from  cows  in  which  one  or  the  other  portion  of  the 
Sn?oo^B^8*'  ^^^®^  ^^  affected  might  contain  either  of  the  two  microbes — 
by  Br.  mein.'  *  streptococcus  radiatas  or  bacterium  diphtheroides ;  and  that 
FA  a  since  these  micro-organisms  are  capable  of  causing  a  specific 

pyogenic  process,  such  milk  may  itself  become   the  cause  of 

pyogenic  process  also  in  the  human  subject. 

Butter. 

The  next  food  stuff  submitted  to  analysis  in  respect  of  the 
presence  or  absence  of  tubercle  bacilli,  bacillus  pseudotubercu- 
losis,  or  other  microbe  capable  of  pathogenic  action,  was  butter, 
samples  of  which  were  bought  in  various  retail  shops. 

The  samples  were  of  the  following  description  : — 

(1)  Best  Normandy  butter ; 

(2)  Best  Brittany  butter  ; 

(3)  Irish  butter ; 

(4)  Australian  butter  ; 

(5)  French  butter ; 

(6)  Dorset  butter. 

Of  each  of  these,  two  samples  were  analysed. 

With  this  object  a  quarter  of  a  pound  of  the  butter  in  each  case  was 
placed  in  a  sterile  flask  along  with  120-150  cc.  of  sterile  salt  solution. 
This  mixture  was  then  placed  in  a  water  bath  kept  at  a  tempera- 
ture of  about  30-35°  C.  By  constantly  shaking  the  fluid  the  butter 
soon  melted,  and  the  contents  of  the  flask  formed  a  milk-like 
emulsion.  This  was  then  poured  into  a  sterile  large  conical 
^^  urine  glass,*'  which  was  placed  in  the  ice  chest  till  next  morning. 
By  this  means  the  whole  of  the  particulate  matter  of  the  butter 
had  settled,  as  a  smaller  and  larger  amount  of  a  powdery  precipitate, 
in  the  lower  or  pointed  part  of  the  glass  ;  above  it  was  a  slightly 
turbid  fluid,  and  on  the  top  the  solidified  remains  of  the  butter. 
After  removing  the  superficial  solidified  fat  by  means  of  a  sterile 
spatula,  and  then  carefully  decanting  the  turbid  fluid,  the 
sediment  could  be  easily  collected  and  used  for  injection  of 
guinea-pigs. 

[As  with  milk,  I  have  satisfied  myself  that  by  this  simple 
method  of  sedimentation  ^^  in  the  cold  ''  practically  all 
particulate  foreign  matter  can  be  obtained  from  the 
butter ;  for  by  melting  and  shaking  the  butter  in 
sterile  salt  solution  there  is  thoroughly  washed  out  of 
it  all  particulate  foreign  matter,  and  by  further  keeping 
the  mixture  in  the  ice  chest  the  particulate  matter  has 
time  and  opportunity  to  collect  at  the  bottom  of  the 
fluid.] 

This  sediment,  which  in  each  instance  contained  practically  all 
particulate  foreign  matter  of  the  sample,  was  injected  half  of  it 
subcutaneously  into  one  guinea-pig,  the  other  half  intraperitoneally 
into    another  guinea-pig.    As  a  result,  with  the  twelve  samples 
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of  butter  (^  pound  of  each)  twelve  guinea-pigs  were  injected  sub-    App.B,No.a. 
cutaneously  and  other  twelve  intrs^eritoneally.    The  outcome  of  on  Bact^o- 
these  experiments  was  as  follows  : —  M5?ood^fiiS^ 

1.  Experiment. — Sample  1,    Normandy    butter ;    guinea-pig  t^BS.' 

No.  1  injected  intraperitoneally,  guinea-pig  No.  2  sub- 
cutaneously. 

Sample  2,  Normandy  butter;  guinea-pig  No.  3  injected 
intraperitoneallyy  guinea-pig  No.  4  subcutaneously. 

The  animals  No.  1  and  No.  2  were  killed  27  days  after  injection. 
On  post-mortem  examination  No.  1  had  a  small  closed  abscess  in 
the  omentum  ;  all  the  other  viscera  were  normal.  The  pus  of  the 
omentum  showed  no  tubercle  bacilli  or  other  acid-fast  bacilli^  nor 
any  pseudotubercle  bacilli ;  but  it  contained  numbers  of  staphylo- 
cocci which  on  culture  proved  to  be  staphylococcus  pyogenes 
aureus. 

Ouinea-pig  No.  2  had  a  closed  abscess  in  the  abdominal  wall  of 
the  ihgninal  region,  the  pus  of  which  abscess  contained  no  tubercle 
bacilli,  no  other  acid-&st  bacilli,  and  no  pseudotubercle  bacilli ; 
it  contained,  however,  staphylococcus  aureus,  just  like  the  pus  of 
the  first  animal.    All  the  viscera  appeared  normal. 

The  two  animals  No.  3  and  No.  4  wei*e  killed  28  days  after 
injection.  There  was  nowhere  any  lesion  to  be  found,  and  the 
viscera  were  normal  in  both  animals. 

2.  Experiment. — Sample  1,  Brittany  butter ;  guinea-pig  No.  5 

injected    intraperitoneally,  guinea-ing   No.    6    subcu- 
taneously. 

Sample    2,  Brittany   butter ;    guinea-pig  No.   7   injected 
intraperitoneally,  guinea-pig  No.  8  subcutaneously. 

All  four  guinea-pigs  (in  the  two  sets)  were  killed ;  the  twQ^ 
intraperitoneally  injected  animals  after  10  days,  the  two  subcu- 
taneously inoculated  animals  after  50  days.  The  result  was  wholly 
negative ;  there  was  no  lesion  found,  either  locally  or  viscerally. 

3.  Experiment. — Sample   1,  Irish  butter;   guinea-pig  No.  9 

injected  intraperitoneally.  No.  10  subcutaneously. 

Sample    2,   Irish  butter;    guinea-pig  No.  11  injected  in- 
traperitoneally. No.  12  subcutaneously. 

Ouinea-pig  No.  10  was  found  dead  after  20  days,  but  there  was 
no  lesion  anywhere  to  be  discovered  in  it,  and  the  cause  of  death 
could  not  be  detected.  Guinea-pig  No.  9  was  killed  after  30  days ; 
no  lesion  anywhere  ;  viscera  normal. 

Ouinea-pig  No.  11  was  killed  after  30  days ;  no  lesion  anywhere ; 
viscera  normal. 

Ouinea-pig  No.  12  was  killed  after  38  days ;  no  local  lesion ; 
viscera  normal. 

4.  Experiment. — Sample    1,    Australian    butter;    guinea-pig 

No.  13  injected  intraperitoneally,  No.  14  subcutaneously. 

Simple  2,  Australian  butter ;  guinea-pig  No.   15  injected 
intraperitoneally,  No.  16  subcotaneously. 
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Atp.kjio.1  Tte  two  intraperitoneally  injected  guinea-pigs  were  killed  after 
On  Baeterio-  30  days ;  the  two  subcutaneously  inoculated  animals  after  38  days, 
of^^ood  sS^"-  ^^®  result  in  each  instance  was  wholly,  negative. 

by  Dr.  Kleio,  -.-r-t  r^  i^-r^  <■•■  .  .-vTtfr 

F.HA*  5.  Expertrnent. — Sample  1,  French  butter ;  guinea>pig  No.  17 

injected  intraperitoneal! y.  No.  18  subcutaneously. 

Sample  2,  French    butter;    guinea-pig  No.   19  injected 
intraperitoneally,  No.  20  subcutaneously. 

The  two  intraperitoneally  injected  guinea-pigs  (No.  17  and 
No.  19)  were  killed  after  30  days,  the  two  subcutaneously  in- 
oculated animals  (Nos.  18  and  20)  after  43  days.  All  four  animals 
were  found  normal ;  viscera  normal ;  no  lesion  anywhere  to  be 
discovered. 

6.  Experiment. — Sample  1,  Dorset  butter  ;  guinea-pig  No.  21 
injected  intraperitoneally,  No.  22  subcutaneously. 

Sample    2,  Dorset   butter ;    guinea-pig    No.   23    injected 
intraperitoneally,  No.  24  subcutaneously. 

The  two  intraperitoneally  injected  animals  (Nos.  21  and  23) 
were  killed  after  21  days ;  the  two  subcutaneous  inoculated  animals 
(Nos.  22  and  24)  after  31  days.  The  result  was  wholly  negative  ; 
no  lesion  anywhere  to  be  found. 

From  these  experiments  it  follows,  then,  that  of  24  animals 
injected  from  12  samples  of  different  butters — using  the  particulate 
matter  of  one-eighth  of  a  pound  for  injection  of  each  animal  — 
no.  tubercle,  no  pseudotubercle,  nor  any  other  diseased  condition 
was  produced  in  21  animals ;  one  died  from  an  unknown  not 
discoverable  cause ;  and  two  animals,  injected  from  the  same 
Fample  of  butter,  showed  a  local  abscess  due  to  staphylococcus 
aureus. 

These  results,  therefore,  contrast  very  favourably  with  those  of 
other  observers.  For  instance  Rabinovitsch,  found  in  28*7  per  cent, 
of  butter  samples  in  Germany  and  in  Philadelphia  the  acid- 
fast  pathogenic  bacilli  referred  to  on  a  previous  page.  Other 
Continental  observers,  too,  like  Brusaferro,  Roth,  Schuchard,  and 
Gr5ning,  found  virulent  tubercle  bacilli  in  samples  of  butter, 
varying  in  amount  betv/een  10  and  47  per  cent. 


Margarine. 
Prom  three  different  stores  samples  of  margarine  were  procured. 

These  samples,  which  differed  in  price,  may  be  classed  as  dear, 
medium,  and  cheap.  Of  each  kind,  on  two  separate  occasions, 
purchases  were  make  ;  so  that  altogether  six  samples  of  margarine 
were  examined.  In  each  experiment  a  quarter  of  a  pound  of  the 
material  was  treated  exactly  in  the  same  way  as  was  adopted  with 
the  butter  samples,  viz.,  the  sediment  of  the  washing  in  about 
120-150  cc.  of  sterile  salt  solution  (after  the  melting  of  the  quarter 
of  a  pound  of  the  material)  was  collected  and  injected,  half  into 
one  guinea-pig  subcutaneously,  and  half  into  a  secoi^  guinea-pig 


343 

intraperitoneally.  A.11  twelve  animals  were  kept  under  observation  apf.  b,No, 
for  three  months,  but  all  appeared  quite  well.  They  were  then  onBaSerici 
killed.  On  post-mortem  examination  they  presented  no  lesion  of  8^J?io>2?i3 
any  kind,  eithej  locally  or  generally.  bx  Dr.  Klein 

F.B.S. 

This,  as  far  as  it  goes,  compares  not  unfavourably  with  the 
results  of  other  observers.  Morgenroth  (Hygienische  Rundschau, 
November,  1899)  found  tubercle  in  nine  out  of  20  samples 
of  Berlin  margarine  ;  Annett  (Thompson  -Yates  Laboratory, 
Vol.  II.,  p.  34)  found  tubercle  in  one  out  of  15  Berlin  samples, 
and  in  one  out  of  13  Liverpool  samples.  I  have  said  my 
results  compare  not  unfavourably  because,  although  in  my 
experiments  fewer  samples  of  the  material  were  analysed,  con- 
siderably more  was  injected  into  each  animal.  Annett,  for 
instance,  injected  5  cc.  of  the  melted  material,  whereas  in  these 
experiments  there  was  injected  the  washing  of  one- eighth  of  a 
pound  per  animal.  Further,  the  fact  that  not  a  single  one  of  the 
12  animals  experimented  with  died,  whereas  in  Annett's  case  21 
out  of  36  Berlin  samples  caused  death  of  the  injected  guinea-pigs 
within  10  days,  shows  that  the  material  here  worked  with  was 
more  free  of  obnoxious  admixture  than  the  Berlin  material. 


Tinned  Food  Stuffs. 

All  the  samples  coming  under  this  head  were  examined 
for  the  presence  of  bacillus  coli,  of  coli-like  microbes,-,  of 
pathogenic  anaerobes,  and  of  pathogenic  cocci.  With  this 
object  a  fair  amount  of  the  materials  (not  less  than  a 
platinum  loopful)  was  used  for  making  phenol  gelatine  surface 
plates,  phenol  broth  cultures,  and  anaerobic  milk  cultures.  The 
first  medium  serve<i  for  the  isolation  of  bacillus  coli,  of  coli-like 
organisms,  and  of  other  microbes  capable  of  growing  on  phenol 
gelatine  ;  the  second  had  the  advantage  that  from  it  further  sub- 
cultures in  plates  could  be  established ;  and  the  third,  viz., 
anaerobic  milk  cultures,  were  made  in  order  to  detect  the  presence 
of  anaerobic  bacilli,  whether  pathogenic  or  hon  pathogenic. 


Condensed  Milk. 

9 

Of  this  material  eight  samples  were  examined.  Four  of  these 
were  bought  as  of  "  superior,"  the  other  four  as  of  "  inferior " 
brand.    The  result  of  the  examinations  was  as  follows  : — 

All  samples  proved  non-sterile  ;  they  contained  a  considerable 
number  of  microbes  which  proved  to  be  cocci.  All  the  "  inferior  " 
brands  contained  these  more  numerously  than  the  "superior" 
brands,  inasmuch  as  the  plates  made  with  a  platinum  loopful  of 
the  materials  from  the  inferior  brands  yielded  inumerable  colonies, 
whereas  those  made  with  a  similar  amount  of  the  superior  brands, 
though  showing  abundant  growth,  yielded  colonies  that  could 
with  care  and  patience  be  counted. 

The  superior  brands  yielded  non-liquefying  white  staphylococci ; 
the  inferior  brands  yielded  liquefying  staphylococci,  some  white 
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in,  B,  No.  2.    others  yellow.    These  last  looked  in  culture  like  ordinary  staphylo- 

>]i  Baeterio-     COCCUS  aureus,  whereas  the  first  looked  like  staphylococcus  albus. 

PJoodHtu^  A  large  number  of  subcutaneous  injections  of  guinea-pigs  were 

yDr. Klein,  *  made  with  pure  cultures  of  all  the  cocci  isolated,  viz.,  with  the 

•^^  non-liquefying  white  staphylococci  of  the  superior  brands,  as  also 

with  the  liquefying  white  and  yellow  staphylococci  of  the  inferior 

brands.    But  all  these  experiments  proved  negative.    The  animals, 

it  is  true,  showed  slight  swelling  at  the  seat  of  inoculation  within 

24  hours;  but  this  had  disappeared  after  48  hours.  This  first  swelling 

was  no  doubt  due  to  the  large  amount  of  material  injected ;  in  each 

case  the  emulsion  of  the  whole  growth  on  the  surface  of  an  agar 

tube.    At  no  time  was  there  observed  any  change  in  the  condition 

of  the  animals.    They  were  killed  at  periods  varying  from  one 

to  four  weeks  after  injection.    On  post-mortem  examination  no 

lesion  of  any  kind  could  be  found  either  locally  or  generally. 

Except  as  regards  cocci  the  condensed  milk  samples  were  free 
of  microbes ;  the  materials  yielded  no  bacillus  coli  or  coli-like 
'organisms,  and  contained  no  spores  of  anaerobes,  pathogenic  or 
lion-pathogenic. 

Tinned  Salmon. 

Four  samples  of  tinned  salmon  were  analysed ;  two  of 
** superior"  brand,  two  of  " inferior  "  brand. 

The  result  was  that  no  sample  contained  bacillus  coli  or  any 
coli-like  microbe,  and  that  no  sample  contained  spores  of  any 
Bnaerobe,  either  pathogenic  or  otherwise.  But  a  plate  made  by 
drubbing  a  considerable  amount  of  the  material  over  the  surface  of 
^lenol  gelatine,  yielded  in  the  case  of  one  sample  (superior  brand) 
two  colonies  of  a  non-liquefying  and  two  colonies  of  a  liquefying 
white  coccus.  Neither  of  these,  however,  possessed  pathogenic 
action. 

Tinned  (potted)  Ham. 

Four  samples  were  analysed  ;  two  of  "  superior,"  and  two  of 
** inferior"  brand.  Phenol  agar  plates,  made  by  rubbing  over 
the  sur&ce  of  the  agar  set  in  a  plate  dish  a  particle  of  the  ham 
of  about  the  size  of  a  pea,  yielded  large  numbers  of  colonies ; 
BO  that  the  materials  were  anything  but  sterile.  Amongst  these 
colonies  the  predominating  microbe  was  a  small  bacillus,  which 
on  culture  proved  without  any  pathogenic  action  on  rodents, 
though  injected  into  them  in  large  doses  subcutaneously  and 
iiiiraperitoneally.  Another  microbe  isolated  was  a  large  coccus, 
Hot  unlike  a  sarcina;  but  inoculation  of  guinea-pigs  with  the 
culture  of  this  proved  without  any  effect.  None  of  the  samples 
of  the  ham  contained  either  bacillus  coli  or  any  coli-like  microbe  ; 
nor  did  they  contain  any  spores  of  anaerobic  bacilli. 

Oth£R  Presbrvbd  Food  Stuffs. 

The  next  series  of  analyses  refer  to  articles  of  food  which, 
akhough  not  tinned,  may  yet  be  considered  as  coming  under  the 
l^rm  '*  preserved,"  since  they  are  kept  in  shops  for  indefinite  time 
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in  a  prepared  or  cooked  state,  ready  for  immediate  consumption.  ▲vp.ikNo.l. 

These  were  (a)  pies,  {b)  (German  sausage,  (c)  black  pudding.  onBaoterio- 

Analysis  of  tJieee  articles  was  carried  out  in  exactly  the  same  JS^^JodSSf*- 

manner  as  with  tinned  articles,  viz.,  search  was  made  for  the  b;sr  Dr.  Klein, 

presence  of  bacillus  coli,  of  other  coli-like  microbe,  for  spores  of  '^^ 
anaerobes,  and  for  other  pathogenic  cocci  or  bacilli.    The  result 
was  as  follows  : — 

Pies. 

From  an  ordinary  ham  and  beef  shop,  on  different  occasions, 
two  8d.  pies  and  two  2d.  pies  were  bought  and  analysed.  None 
contained  bacillus  coli  or  other  coli-like  microbes ;  and  none  con- 
tained the  spores  of  any  pathogenic  anaerobe.  But  all  contained 
the  spores  of  anaerobic  non-pathogenic  bacillus  butyricus.  Also 
all  contained  the  spores  of  bacillus  mesentericus  vulgatus,  and 
staphylococcus  albus  of  at  least  two  different  kinds,  both  of  them 
non-liquefying  and  non-pathogenic. 

In  addition  to  these  microbes,  there  was  isolated  from  one  of 
the  2d.  pies  a  bacillus  which,  in  morphological  respects,  resembled 
the  xerosis  or  pseudodiphtheria  bacillus,  though  it  differed  there- 
from in  growing  conspicuoasly  slower  on  agar  at  37^  C.  and 
on  gelatine  at  20°  C.  It  grows  well  on  serum  solidified  with 
slanting  surface.  Its  culture  proved  without  any  effect  on  the 
guinea-pig,  even  when  inoculated  in  large  dosed. 

Oerman  sausage. 

Three  samples  of  this  article  were  bought  on  three  different 
occasions  at  the  same  retail  shop  ;  assurance  being  given  that  they 
had  not  been  derived  from  the  same  sausage  makers.  None  of  these 
samples  contained  bacillus  coli  or  coli-like  microbes.  None  of  them 
contained  the  spores  of  virulent  bacillus  enteritidis.  But  all  con- 
tained the  spores  of  the  non-pathogenic  anaerobic  bacillus  butyricus 
of  Botkin. 

A  large  number  of  colonies  came  up  in  the  aerobic  phenol  agar 
plates,  most  of  them  being  sporing,  motile  bacilli,  belonging  at 
least  to  five  different  species.  Amongst  these  colonies  there  were, 
however,  a  few  which  in  aspect  and  mode  of  growth  resembled 
those  of  the  typhoid  bacillus  to  a  very  marked  d^^ree.  Examined 
under  the  microscope  in  the  hanging  drop,  from  a  recent  sub- 
culture in  sterile  bouillon,  they  were  seen  to  be  composed  of 
cylindrical  and  filamentous  bacilli  which,  in  respect  of  size,  shape, 
and  very  active  motility — seirpentine  motion  of  the  filamentous 
bacilli — strikingly  resembled  typhoid  bacilli,  taken  from  a  recent 
subculture  and  examined  under  the  same  conditions. 

Subcultures  were  made  of  these  colonies  on  gelatine,  on  agar,  in 
broth,  in  milk,  and  in  litmus  milk  :  And  it  was  found  (a)  Uiat 
these  microbes  do  not  curdle  milk,  but  form  acid  ;  {b)  that  they 
do  not  form  indol  in  broth,  and  do  not  produce  gas  in  gelatine  or  in 
glucose  gelatine.  So  that  in  respect  not  only  of  morphological 
characters  but  also  of  behaviour  in  milk,  in  litmus  milk,  in  broth 
caltare,and  in  gelatine  shakeculture,  the  resemblance  of  this  badllus 
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ApPiB,No.8.  to  the  typhoid  bacillus  was  very  strong.  On  gelatine  streak. 
On  Baotorto-  however,  the  growth  of  this  microbe,  thongh  as  translucent  as  that  of 
oTpSoodstSS**'  *^®  typhoid  bacillus,  differed  markedly  from  the  latter  by  the 
by  Dr.  Klein,"  *  growth  not  having  much  tendency  to  spread  beyond  the  actual  streak 
PAS.  Qf  inoculation.    In  conformity  with  this,  the  growth  in  the  streak 

culture  of  the  microbe  in  question  becomes,  as  time  goes  on,  less 
translucent  and  more  whitish  in  reflected  light  than  is^e  case  with 
the  control  typhoid  bacillus  culture.  In  addition,  while  the  typhoid 
bacillus  never  at  any  time  shows  any  trace  of  liquefying  the  gela- 
tine, this  microbe,  after  several  weeks  growth,  causes  a  softening 
and  slight  liquefaction  of  this  medium.  This  microbe  grows  well 
in  phenol  broth  and  on  phenol  agar,  but  both  on  phenol  agar,  as  also 
on  ordinary  nutrient  agar,  kept  at  37°  C,  it  forms  oval  spores  in  a  day 
or  two  ;  a  character  certainly  not  possessed  by  the  typhoid  bacillus. 
The  same  spore  formation  is  also  observed  in  gelatine  streak 
cultures  after  several  weeks,  i.e.y  when  the  gelatine  has  commenced 
to  soften. 

While  this  spore  formation  leaves  little  doubt  that  the  microbe 
in  question  is  a  wholly  different  species  from  the  typhoid  bacillus, 
from  bacillus  coli,  and  from  all  coli-like  microbes,  there  is  the 
further  fact  that  it  possesses  (just  like  a  similar  culture  of  the 
true  typhoid  bacillus)  the  remarkable  character  of  becoming  readily 
agglutinated  by  typhoid  blood. 

The  following  experiment  show  this  : 

A  bouillon  emulsion  was  made  of  a  gelatine  culture  of  this  bacillus, 
48  hours  old.  This  emulsion  showed  the  microbe  in  the  form  of 
cylindrical  and  shorter  or  longer  filaments  actively  motile.  To  the 
emulsion  there  was  added,  in  the  proportion  of  1  to  50,  blood 
from  a  case  of  typhoid  fever  which  had  in  the  same  proportion  (1  te 
50)  agglutinated*  well  and  rapidly  (in  5  to  10  minutes)  a  control 
emulsion  of  a  gelatine  culture  of  the  true  typhoid  bacillus.  As  a 
result,  agglutination  was  complete  in  10  minutes. 

As  a  second  experiment,  the  above  emulsion  was  tested  with  the 
blood  of  a  guinea-pig  which  had  been  immunized  by  two  successive 
subcutaneous  injections  of  small  doses  of  living  typhoid  bacillus 
culture.  A  fortnight  after  the  second  injection  of  this  guinea-pig, 
its  blood,  in  the  proportion  of  1  to  50,  was  added  in  each  instance 
to  emulsions  of  growth  on  gelatine  (48  hours  old)  of  the  typhoid 
bacillus  and  of  the  bacillus  from  German  sausage.  Agglutination 
was  complete  in  10  minutes  in  both  cases. 

This  bapillus  therefore  from  German  sausage  stands  in  exactly 
the  same  relation  to  the  typhoid  blood  test  as  does  the  G&rtner 
bacillus,  since  the  latter  suffers  also  agglutination  by  typhoid  blood 
in  the  above  proportions. 

I  next  proceeded  to  immunize  a  guinea-pig  with  culture  of  the 
sausage  microbe.  A  recent  culture  on  gelatine  (48  hours  old)  was 
rubbed  down  in  sterile  salt  solution,  and  the  whole  mixture 
injected  subcutaneously  into  the  groin  of  a  guinea-pig.  This  animal 
developed  in  the  course  of  three  to  five  days  a  slight  swelling  in 
the  groin'asdociated  with  an  enlarged  lymph  gland  ;  but  the  animal 
remained  otherwise  lively  and  well.  Between  February  21st  and 
March  28th,  the  animal  was  five  times  injected  in-this  Way,  each 


U1 

time  with  a  whole  gelatine  culture  of  the  microbe.  Its  blood  was  App.b,No. 
now  tested  on  the  "  sausage  "  bacillus,  i.e,,  the  microbe  with  which  on  Bacterio- 
it  had  been  immunized.  As  a  result,  there  was  good  clumping  in  30  Jf^jJ^^gJ;^ 
minutes,  complete  clumping  in  one  hour ;  the  dilution  being  as  by  Dn  Klein, 
before  1  in  50.  The  blood  of  this  immunized  guinea-pig  was  at  the  ^-^^ 
same  time  tested  on  an  emulsion  of  the  true  typhoid  bacillus  (dilution  ' 
1  to  25)  ;  but  no  result  followed,  no  clumping  even  after  24  hours. 

It  is  quite  obvious  from  these  experiments  that  this  microbe 
from  German  sausage  has  no  relationship  to  the  typhoid  bacillus  ; 
that  it  is  in  the  same  category  with  other  bacilli  on  which  the 
typhoid  blood  is  capable  of  exerting  its  remarkable  agglutinating 
action.  This  bacillus,  therefore,  deserves  to  be  kept  in  mind, 
since  it  is  now  usual  to  finally  test  the  bacilli  of  a  given  colony 
resembling  typhoid  bacillus — as,  for  instance,  in  aspect,  in  size, 
in  motility,  in  milk,  and  in  shake-gelatine  and  broth — by  the 
agglutinating  action  on  it  of  typhoid  blood.  By  the  aspect  of  itd 
colonies  on  phenol  agar  and  phenol  gelatine  plates,  particularly  by 
its  appearance  and  motility  in  the  hanging  drop,  further  by  its 
forming  acid  in  litmus  milk,  by  its  not  curdling  milk,  by  its  not 
giving  indol  test  in  broth  culture,  and  last  but  not  least  by  its 
showing  marked  and  rapid  agglutination  with  typhoid  blood  (1 :  50) 
this  sausage  bacillus  would  pass  easily  as  the  true  typhoid  bacillus. 
Careful  further  examination,  however,  would  prove  that  it  slightly 
liquefies  gelatine  after  several  weeks  ;  that  it  does  not  spread 
out  in  the  streak  on  gelatine  like  the  typhoid  bacillus ;  and  above 
all  that  it  forms  distinct  oval  spores  on  agar  after  24-48  hours. 
Finally  that  the  blood  of  a  guinea-pig  previously  injected  several 
times  with  it  has  no  agglutinating  action  on  the  true  typhoid 
bacillus. 

I  propose  for  this  microbe  the  name  of  bacilhts  ^^seudott/phosus, 
and  would  particularly  draw  attention  to  its  characters  as  above 
described. 

Black  Pudding. 

This  article  corresponds  to  what  the  Germans  call  "  Blutwurst." 
Three  samples  bought  on  three  different  occasions  at  the  same 
retail  shop  were  examined.  These  samples  contained  no  bacillus 
coli  or  coli-like  microbes.  But  there  were  present  at  least  three 
kinds  of  bacilli,  namely : — (a)  sporing  motile  mesentericus  vulgatus 
{h)  non-sporing,  non-motile,  non-pathogenic  cylindrical  bacilli ; 
and  (c)  long  filaments  forming  oval  spores  at  regular  distances, 
non-pathogenic.  The  samples  also  contained  the  spores  of  an 
anaerobic  gas-producing  bacillus,  which  curdled  milk  like  the 
bacillus  butyricus  while  differing  from  this  microbe  in  that  its 
thinner  filamentous  bacilli  produced  gelatinous  mucus-like  flocculi 
in  the  separated  whey.  Culture  of  this  anaerobe  proved  without 
any  effect  on  rodents.    I  propose  to  call  it  bacilli^  mxicosus. 

From  these  experiments  it  is  seen  that  the  examined  samples 
of  preserved  food  stuffs,  though  containing  relatively  numerous 
microbes  belonging  to  various  species,  both  aerobic  and  ana^robie, 
did  not  contain  any  organisms  that  had  distinct  pathogenic  action 
on  rodents. 
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ADDENDUM. 


A  Pathogenic  Blastomycbtbs  obtained  from  Milk. 

In  the  freeh  Btote  the  oells  appear  Burrounded  by  a  thick  oapenle;  their 
oontentB  are  a  dear  plasma  in  the  peripheral  part,  a  granolar  mass  in  the  oenlsB. 
Hie  cells  stain  readily  in  all  anilin  dyes ;  and  when  so  stained  show  a  deeply 
stained  thick  oapsnle,  with  the  whole  cell  contents,  except  the  very  marginal  part, 
also  deeply  stained.  Ontside  the  capsnle  there  is  a  faintly  stained  homogeneous 
substance  by  which  the  cells  are  connected  together  and  aggregated  into  continaoiis 
masses  C^g.  4,  Plate  II).  This  interstitial  substance  is,  I  presume,  of  a  gelatinoos 
▼iscid  character,  since  when  the  cells  making  up  the  aggpregations  are  mechanically 
separated  they  appear  still  joined  together  by  threads  of  the  interstitial  substance. 
It  is  difficult  indeed,  on  account  of  the  presence  of  this  interstitial  substance,  to 
separate  from  one  another  the  individual  yeast  cells,  whether  from  the  tisBne  of 
the  tumour  of  the  'eslperimental  animal  or  (and  to  an  even  less  degree) 
from  the  smeary  viscid  masses  which  the  growth  forms  on  artificial  ciutnre 
media.  Even  thorough  shaking  up  in  salt  solution  leaves  the  masses  still  as 
cohcorent  aggregations  of  yeast  oeUs.  The  yeast  cells  in  the  tumour,  as  also  in 
the  cultivations  on  artificial  media,  stain  well  by  Gram*s  method — gentian 
violet  anilin  water,  1  minute ;  iodine  iodide  of  potassium,  4  minutes— the  ceUs 
retaining  the  violet  colour  very  weU  (Fig.  5,  Plate  II). 

From  the  tissue  of  the  tumour  iu  the  experimental  animal  artificial  cultures 
were  made  on  alkaline  media :  gelatine,  agar,  glycerin  agar,  glucose  gelatine, 
glucose  agar,  ordinary  nutrient  broth,  glucose  broth,  solidified  serum,  and  potato. 
The  cultures  thus  made  from  the  tumour — ^using  for  inoculation  the  pliMiinum 
needle  dipped  into  the  gelatinous  semi-fluid  tissue  of  the  tumour  which  was  thru 
transferred  on  to  or  into  the  culture  medium— all  succeeded  and  yielded  pure 
growths  of  the  blastomyoetes.  There  appeared  in  these  cultures  no  other  colonies 
no  cocci  and  no  bacilli.  This  had  already  been  deduced  from  the  examination  of 
the  numerous  stained  film  specimens  made  from  the  tissue  of  the  tumour,  since 
these  showed  nowhere  any  other  microbe  besides  the  yeast  cells. 

Inoculations  into  the  subcutaneous  tissue  of  the  groin  of  guinea-pigs  were 
likewise  made  directly  with  the  tissue  of  the  tumour,  and  they  all  yielded 
positive  results,  producing  the  same  kind  of  gelatinous  tumour  as  before.  To 
these  experiments  I  shall  return  presently  after  describing  the  cultural  characters 
of  the  microbe. 


Cultural  Cluiractert  of  ths  BUutomycetes, 

The  microbe  grows  well  in  all  ordinary  slightly  alkaline  media  at  temperatures 
between  20°  and  37°  C.  It  grows  much  less  readily  in  slightly  add  media,  e.g^ 
wort  broth  or  wort  gelatine ;  it  does  not  produce  acid  ;  on  the  contrary,  litmus 
milk  or  litmus  broth  remain  blue.  On  solid  media—egar,  gelatine,  solidified 
serum,  potato — ^it  forms  a  cohesive  viscid  sticky  growth,  which,  when  a  particle 
is  placed  in  water  or  salt  solution  and  shaken,  does  not  become  readily  distributed 
but  remains  in  coherent  masses  and  flocculi.  This,  as  has  been  mentioned,  is  due 
to  the  presence  of  a  gelatinous  interstitial  substance  binding  together  the  yeatt 
cells. 

On  ordinary  nutrient  gelatine  and  ordinary  nutrient  agar  the  growth  is  less 
copious  than  on  glucose  gelatine,  glucose  agar,  and  glycerin  agar.    The  ordinary 

gelatine  is  very  slowly  liquefied  by  the  growth;  in  the  first  few  weeks  no 
iquefaction  is  observed  in  the  ordinary  gelatine,  but  after  several  weeks*  growth 
the  colonies  produce  a  softening  of  the  medium.  Later,  the  latter  becomes  slowly 
and  gradually  changed  into  a  thick  fluid  of  a  syrupy  consistency.  On  glucose 
gelatine  ^e  softening  and  liquefaction  is  somewhat  quicker,  although  here  also 
it  is  slow.  The  growth,  both  on  ordinary  gelatine  and  on  ordinary  agar,'i9.  in 
streak,  a  thick  band,  whitish  in  transmitted  light ;  in  glucose  gelatine  and  in 
glucose  agar  the  growth,  as  mentioned  above,  is  more  copious,  and  assumes,*  after 
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some  days,  a  dii«tinotyellowish  tint.  The  microbe  does  not  grow  in  the  depth 
of  the  solid  media.  For  instance,  in  stab-glucose  gelatine,  or  in  stab-gluoose  agar, 
there  is  hardly  any  growth  along  the  track  of  the  needle,  whereas  on  the  surface 
of  the  medium  (i,e^  the  upper  end  of  the  stab)  there  is  a  copious  thick  layer  of 
growth.  The  microbe  is  therefore  a  manifest  aerobe.  In  no  medium  does  it 
form  gas,  and  it  does  not  ferment  glucose  either  in  solid  or  fluid  media.  In 
broth  and  in  glucose  broth  the  microbe  shows  growth  more  feebly ;  forming, 
after  some  days  at  37°  0.  in  ordinary  broth  copious,  in  glucose  broth  a  small 
amount  of  a  whitish-grey  powdery  precipitate,  while  the  liquid  remains  fairly 
dear.  In  glucose  broth  there  is  incQcation  of  pellicle.  In  milk  the  growth  is 
copious,  though  the  milk  remains  fluid  and  unchanged.  The  aspect  of  the 
colonies  are  shown  in  Figs.  1,  2,  and  S,  Plate  I.  They  are  round,  somewhat  raised 
in  the  centre,  whitish  in  reflected,  brown  and  granular  in  transmitted,  light.  On 
potato  the  growth  is  a  sticl^,  moist,  yellow  brown,  and  has  a  tendenor 
rapidly  to  spread  over  the  surfiMse.  Examined  under  the  microscope  the  growm 
from  all  media  consists  of  pure  spherical  yeast  cells,  numerous  individuals  being 
met  with  in  the  process  of  genunation.  The  capsule  is  well  marked.  There  are 
at  no  time  anv  of  the  Qvlin^ical  or  hvphte-like  forms  which  frequently  occur  in 
the  affected  timues  of  the  infected  animal.  The  microbe  is  pathogenic  to  guinea- 
pigs,  rabbits,  and  mice,  as  is  shown  by  the  following  experiments  :-^ 

Emperimmtt  1.— With  a  few  drops  of  an  emulsion  of  the  tissue  of  the  inguinal 
tumour  of  the  guinea-pig  (No.  1),  from  which  the  blastomycetes  were  first 
t)btained,  guinea-pig  No.  2  was,  on  1 5th  March,  subcutaneouslv  injected  in  the 
groin.  A  week  later,  BCaroh  22nd,  a  distinct  nodule  could  be  felt  at  the  seat  of 
inoculation.  In  other  two  days.  March  24th,  a  further  nodule  could  be  felt 
next  to  the  first.  Ry  March  30th  the  above  nodules  had  become  considerably 
enlarged.  On  April  5th  examination  revealed  one  big  soft  tumour  in  the  groin, 
with  anothec  next  to  it,  and  extending  well  into  the  sacral  region.  Both  tumours 
were  fluctuating.  An  incision  was  made  into  one  tumour,  under  aseptic  precau- 
tions, with  the  result  of  obtaining  a  large  quantitjr  of  g^nimous,  grey,  geliibtinous, 
semi-fluid  matter  streaked  with  blood.  It  was  at  the  same  time  ascertained  that 
the  two  tumours — ^f rent  and  back — ^really  communicated  by  a  narrow  neck.  The 
tumours,  by  squeezing,  were  completely  emptied,  and  the  wound  dressed  anti- 
septically.  The  above  grumous  matter  consisted  of  leucocytes  and  oontinuous 
large  masses  of  yeast  celb,  exactiy  similar  to  those  described  above ;  the  hvph»- 
like  cylindrical  forms  were  here  fairly  numerous,  as  also  pear-shaped  and  oval 
large  lorms  of  yeast  cells.  Cultivations  were  made  of  the  grumous  matter  on 
different  media,  using,  of  course,  traces  only  for  inoculation,  and  it  was  found 
that  all  the  cultivations  yielded  pure  gprowths  of  the  bhistomyoetes. 

This  guinea-pig  (No.  2)  completely  recovered  *,  the  wound  healed  up  rapidly, 
and  in  about  three  weeks  (April  28)  after  there  was  no  trace  left.  This  same 
animal  was,  on  May  1st,  re-inoculated,  this  time  with  a  good  dose  of  active 
culture  into  the  peritoneum.  As  will  be  presentiy  shown,  intraperitoneal 
injection  of  culture  tends,  ordinarily  without  fail,  to  a  fatal  issue.  But  this 
ftdnea-pig  (No.  2)  appeared  none  tiie  worse  for  the  second  (intraperitoneal) 
injection ;  until  September  5th  it  remained  perfectly  well.  It  appears,  therefore, 
that  the  flrst  local  disease  had  furnished  the  animal  with  immuni^  against  a 
fatal  injection. 

With  the  gfrumous  material  of  t.he  inguinal  tumour  of  guinea-iHig  No.  1 
guinea-pig  No.  3  was  injected,  intraperitoneally,  on  April  5th.  This  animal 
seemed  to  be  g^tiiing  thinner  towards  the  end  of  April,  and  it  died  on  May  11th, 
ijB^  five  weeks  after  injection.  On  post-mortem  examination  the  following 
condition  waa  found  : — ^The  omentum  contained  several  whitish-grey  nodules ; 
the  peritoneum  around  the  testis  was  greatiy  congested,  in  the  epididymis  and 
around  it  were  several  whitish  streaks  and  nodul^ ;  the  liver  and  spleen  seemed 
normal ;  the  upper  lobes  of  both  lungs  were  deeply  congested,  and  looked  almost 
hepatiied.  Microecopic  examination  and  cultures  of  the  nodides  of  the  omentum, 
of  congested  upper  lobe  of  the  lung,  and  of  nodules  around  the  testis,  showed 
oopious  presence  of  the  blastomycetes.  The  blood  of  the  heart,  however,  yielded 
in  cultivation  no  colonies. 

Mmperiment  2. — ^Inooulution  of  g^uinea-pigs  with  culture  of  the  blastomycetes 
on  March  22nd. 

(a)  One  guinea-pig  (No.  4)  was  inoculated  subcutaneously  from  a  recent 
onltuie  on  ordinary  agar. 

Ona  guinea-pig  (No.  5)  was  inoculated  intraperitoneally  with  the  lama 
culture. 
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APK^B,No.if.  (&)  One  gtlinea-pig  (No.  6)  was  inoculated  saboutaneoiialy  from  a  ieoent 

KoMAjiBlYBiB  One  gimie^pi?  (^o.  7)  was  inoculated  intraperitoneally  with  the  same 

of  ^SJd  Btalfs  ;  culture. 

by  Dr.  Klein,  ,.      ..^       ,  .         * 

F.B.S.  lu  these  instances  a  small  particle  of  the  growth  was  distnbated  in  a  few 

cubic  centimetres  of  sterile  salt  solution,  and  several  drops  of  the  emulsion  were 

used  for  injection  of  each  of  the  four  animals. 

Both  animals  (No.  4  and  No.  6)  subcutaneously  injected,  showed  after  eight 
days  (March  30th)  distinct  swelling  at  the  seat  of  inoculation. 

Animal  No.  4  died  April  4th,  i.e.,  13  days  after  injection.  On  poet-mortem 
examination  it  showed  in  the  groin  a  big  gelatinous  mass  with  haemorrhage ;  no 
disease  of  any  viscera.  Cultures  were  made,  each  with  a  drop  of  the  heart's  blood, 
which  on  incubation  yielded  each  about  a  dozen  colonies  of  the  blastomyoetes. 
Microscopic  examination  and  cultute  of  the  gelatinous  tumour  of  the  groin 
showed  copious  presence  of  the  blastomyoetes. 

'  Animal  No.  6  had  on  April  5tb,  ie.j  14  days  after  injection,  a  big  soft  tnmonr 
extending  from  the  pubis  high  up  into  the  epichondrium.  On  April  .9th,  fjlI 
18  days  after  injection,  the  tumour  was  of  the  size  of  a  hen's  egg,  and  extended 
over  the  upper  part  of  the  thigh  and  groin,  both  in  front  and  at  the  back,  the 
animal  being  very  ill  and  almost  cold.  It  was  killed,  and  presented  the  following 
condition  on  post-mortem  : — ^The  tumour  was  like  firm  jelly  and  inyolved  the 
deeper  parts  of  the  skin  and  the  subcutaneous  tissues.  When  cut  into  the  tisane 
looked  like  blood-streaked  bacon  in  the  peripheral  part,  the  central  part  was 
a  semi-fluid  jelly.  Under  the  microscope  abundance  of  yeast  cells  in  masses  were 
found  in  all  parts  of  the  tumour ;  while  the  culture  test  gave  pure  growths  of 
the  blastomyoetes.  Besides  the  typical  spherical  yeast  cells  nnmeroq^  Qylindrical 
hyphse-like  forms  were  met  with.  Two  cultures,  made  each  with  a  drop  of  the 
heart's  blood,  yielded  8  and  22  colonies  of  blastomyoetes  respectively. 

Both  guinea-pigs  Nos.  5  and  7  exhibited  no  symptoms  until  April  oth,  ue.^  for  14 
days.  In  the  evening  cf  this  day  they  were  found  quiet  and  not  feeding.  On  April 
6th,  in  the  morning,  both  were  found  dead.  The  body  in  each  instance  was  infliated 
ad-maximum,  the  abdomen  feeling  tense  like  a  drum.  On  post-mortem  examina- 
tion the  stomach  and  intestines  were  found  extremely  distended  by  eras.  In  the 
wall  of  the  stomach  and  large  intestine  there  were  numerous  haemorrhagic 
patches,  the  centre  in  each  instance  occupied  by  a  whitish  nodule,  which  on 
careful  examination  was  found  located  in  the  mucous  membrane.  The  omentum 
and  pancreas  contained  numerous  white  nodules  and  patches  surrounded  by 
congested  tissue.  The  peritoneum  around  the  uterus  and  ovaries  was  deeply 
congested  and  contained  numerous  whitish  nodules.  Both  lungs  showed 
numerous  petechias,  and  the  tissue  of  the  lung  was  full  of  gas  bubbles.  Micro- 
scopic specimens  of  the  nodular  masses  of  the  stomach,  large  intestine,  omentum, 
peritoneum  around  uterus,  and  of  the  tissue  of  the  lung,  showed  abundance  of 
blastomyoetes  cells,  amongst  them  the  cylindrical  hyphae  were  fairly  abundant. 
Cultivations  made  from  the  nodules  of  all  the  above  orgfsns  yielded  pure  flrrowths 
of  the  blastomyoetes.  A  drop  of  the  heart's  blood  yielded  in  culture  about  a 
dozen  colonies  of  the  yeast.  The  abundance  of  gas  in  the  stomach,  intestines, 
and  lung  was  an  unexpected  condition,  since  the  microbe  does  not  produoe  in  any 
culture  medium  (with  or  without  glucose)  gas  or  any  sign  of  fermentation. 
Yet  in  the  dead  bodies  of  the  above  animal8--as  also  in  other  guinea-pigs  injected 
intraperitoneally  with  culture  and  showing  the  same  appearances  as  the  above 
two  animals— tJiere  was  intensive  evolution  of  gas.  Whether  this  fermentation 
in  the  dead  bodies  is  due  to  the  presence  in  them  of  a  fermentable  substance  not 
present  in  the  culture  media  is  a  point  which  I  have  not  been  able  to  discover. 
This  much,  however,  is  certain,  namely,  that  while  the  animal  is  alive  there  is  no 
indication  of  a  fermentative  g^  evolution. 

A  considerable  number  of  other  experiments  were  made  by  subcutaneous  as 
well  as' by  intraperitoneal  injection  of  small  amounts  of  culture  (on  gelatine,  agar, 
serum,  milk),  the  results  of  which  were  all  positive  and  in  all  respects  identical 
with  .those  hitherto  described.  Sections  were,  after  hardening  the  inguinal 
tumour,  the  stomach,  intestine,  lung,  and  epididymis,  made  of  the  nodular  masses 
mentioned  above,  and  by  the  ordinary  methods  of  double  staining  it  was  shown 
£hat  the  tissue  of  the  tumour  and  nodules  consisted  of  leucocytes,  and  that  masses 
of  blastomyces  cells,  inclusive  of  the  hyphae-llke  forms,  were  easily  demonstrated 
Kgs.  6-sjid^7,-Ph»te  11^  and  Figs.  8,  9,  and  10,  Plate  III,  show  these  points 
sufficiently  distinctly,  ^         *^ 
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A'^perinifNt  H. — Two  mice  were,  on  May  12th,  inoculated  subcutaneously  with  APPiJK.Nd.*8. 

u  few  drops  of  an  emulsion  of  a  recent  agar  cultnre.     Both  animals  were  fonnd  -.    luSIiU,  ' 

qniet  the  next  day  ;  were  o£f  their  feed,  coats  rongh,  eyes  closed,  and  breathinig  Bop^toAmZSrtlB 

rapid.    After  48  homs  one  was  foand  dead.    On  post-mortem  examination  the  of  Food  St«lb ; 

foUowing  condition  was  found  : — ^The  subcutaneous  tissue  was  deeply  congested  byDr.  Kietn, 

about  the  seat  of  inoculation  ;  the  liver  was  congested  and  on  section  showed  ''^'^ 
numerous  whitish  grey  spots  and  patches  ;  the  spleen  was  much  congested  and 
enlarged  ;  both  lungs  were  deeply  congested.    Cultures  were  made  from   the 
heart's  blood,  the  spleen,  and^the  lung.    All  yielded  pure  growth  of  the  yeast. 

The  second  mouse  remained  ill  for  some  days.  It  did  not  feed  well  and  its 
coat  was  rough  ;  but  by  the  end  of  the  month  it  had  seemingly  quite  reogyered. 

Experiment  4. — Two  half -grown  rabbits  were  injected,  each  in  the  ear  vein, 
with  an  emulsion  of  a  reoent  agar  culture,  on  May  12th.  Nothing  abnormal  was 
noticed  till  May  26th — /.«.,  a  fortnight  later.  At  this  date  they  seemed  quiet  and 
were  not  feeding ;  and  in  this  condition  they  remained  with  little  change  till 
June  7th,  when  it  was  noticed  for  the  first  time  that  one  of  the  rabbits  coiud  not 
mofe  its  hind  limbs.  This  animal  by  June  16th  was  quite  paralysed  in  the  hind 
part  of  its  body  ;  it  died  in  the  evening  of  same  day.  On  post-mortem  examina- 
tion the  following  condition  was  found  : — Bladder  and  large  intestine  greatly 
distended,  the  lumbar  and  lower  cervical  cord  very  congested  both  in  its 
membranes  and  in  its  substance  ;  the  lumbar  and,  less  conspicuously,  the  lower 
dorsal  cord  showed  a  number  of  small  protuberances  in  which  the  white  matter 
was  softened  and  disintegrating.  Fresh  and  stained  film  specimens  made  of  the 
congested  membranes  and  the  white  matter  of  the  lumbar  cord  showed 
numerous  yeast  cells.    Cultures  yielded  positive  result. 

The  second  rabbit  showed  the  same  paralysis  of  the  hind  part  of  its  body,  but 
later,  about  June  18th.  It  died  on  June  20th,  and  on  post-mortem  examination 
showed  exactly  the  same  conditions  as  its  companion.  In  both  animals  the  viscera 
appeared  normal. 

Sections  of  the  hardened  cord  of  the  second  rabbit  were  stained  and  mounted; 
On  microscopic  examination  some  extremely  interesting  changes  were  notified  in 
the  upper  lumbiur  and  lower  dorsal  cord,  as  follows  : — 

Transverse  section  through  the  lumbar  and  lower  dorsal  cord  showed  a  mass 
of  inflammatory  tissue  occupying  exactly  the  position  of  Clarke's  column  of  the  right 
side  of  the  cord ;  i.e,,  the  mesial  portion  of  the  posterior  grey  horn  adjoining 
the  grej  commissure.  This  mass,  which  was  circular  in  outline,  showed  a 
number  of  blood  vessels  densely  surrounded'  by  round  cells,  the  intervening 
parte  being  occupied  by  a  more  or  less  granular  debris.  This  mass  was 
sharply  marked  ofif  from  the  rest  of  the  grey  matter  so  that  it  looked  like  a  new 
growth,  the  anterior  grey  horn  of  the  same  side  being  at  the  same  time  more  or 
less  disorganised  and  pushed  forward  ventrally  ;  so  much  so  that  the  white  matter 
of  the  portion  of  the  anterior  and  lateral  column  adjoining  the  antero-lateral 
fissure  was  bulging  forward.  In  the  anterior  horn  of  this  side  there  were  no 
ganglion  cells,  whereas  in  the  anterior  horn  of  the  opposite  side  the  ganglion  cells 
were  distinctly  visible.  The  part  of  the  lateral  white  column  corresponding  to 
the  direct  cerebellar  tract  of  the  right  (affected)  side  was  greatly  reduced  in 
thickness. 

•       .   •  • 

In  th6  middle  portions  of  the  above  inflammatory  tissue  there  were  numerous 
yeast  cells. 

Similar  inflammatory  changes,  round  cell  infiltration  with  yeast  cells  amongst 
them,  were  noticed  in  what  corresponded  to  the  spinal  ganglia  of  these  regions  ; 
of  the  ganglion  cells  nothing  was  left. 

In  Fig.  11,  Plate  III,  and  Figs.  12,  13,  14,  and  15,  Plate  lY,  the  above  changes 
are  well  shown. 

Two  further  rabbits  experimented  with  in  the  same  manner,  viz.,  intravenous 
injection  of  culture,  yielded  precisely  like  positive  results. 

Experiment  5. — In  this  series  a  number  of  guinea-pigs,  rabbits  and  mice  were 
on  two  separate  occasions  fed  with  food  to  which  a  large  amount  of  culture  of 
the  yeast  was  added  ;  particularly  milk  and  glucose  broth  culture,  but  also  the 
emission  of  scrapings  of  glucoje  agar  culture.  The  animals  remained  perfectly 
welL 

The  resnlt,  then,  of  these  experiments  go  to  show  that  the  blastomycetes  of  the 
milk  sample  is  highly  pathogenic  when  injected  subcutaneously,  intraperitoneally, 
or  intravasoalarly  into  rodents ;  and  that  as  far  as  these  experiments  go,  guinea-pigs 


354 

APF.  B,  No.  3.  The  morphological  and  cultural  characters  of  S.  scarlatinse 
ontheBacteri-  when  isolated  from  the  tonsillar  secretion  in  the  mild  type  of 
tl^hjSr}^  scarlatina  did  not  appear  to  be  quite  fixed  in  every  instance,  but 
Gordon.  '  were  not  infrequently  found  to  be  susceptible  of  modification. 
By  passage  through  a  mouse  an  alteration  was  apt  to  take  place  in 
one  of  two  directions.  Either  (a)  the  morphological  and  cultural 
individuality  of  the  streptococcus  (especially  the  faculty  of 
bacillus-formation)  might  occasionally  become  accentuated;  or 
(6),  more  oft-en  the  morphological  and  cultural  individuality  was 
diminished  but  remained  sufficiently  evidenced,  especially  in  the 
way  of  forming  spindles  and  bacillary  forms,  to  differentiate  the 
modified  type  of  the  organism  recovered  from  a  mouse  from 
Streptococcus  pyogenes.  Accompanying  this  tendency  to  loss  of 
morphological  and  cultural  individuality  there  was  found  a  marked 
increase  of  virulence  in  a  proportion  of  the  few  cs^es  where  tiie 
point  was  tested. 

The  question  as  to  how  far  the  latter  modified  form  of  S.  scarla- 
tinas recovered  from  the  tissues  of  a  mouse  was  capable  of  further 
modification  had  not  been  at  all  adequately  determined  at  the 
time  of  writing  last  year's  report.  In  one  case,  however,  where 
it  had  been  passed  through  a  guinea-pig  the  faculty  of  bacillus- 
formation  was  now  found  to  have  become  to  some  extent  sup- 
pressed. A  near  approach  to  Streptococcus  pyogenes  was 
consequently  arrived  at  in  this  particular  instance. 

A  streptococcus  obtained  in  pure  culture  from  a  serous  effusion 
that  occurred  during  an  attack  of  scarlatina,  and  kindly  given  me 
by  Dr.  Hopwood,  was  found  to  eventually  admit  of  identification 
with  S.  scarlatinse,  owing,  among  other  characters,  to  the  forma- 
tion of  spindles  and  bacillary  forms  in  gelatine  colonies  after  the 
organism  had  been  cultivated  on  artificial  media  for  some  time. 

The  second  stage  of  this  inquiry,  that  is  to  say  the  bacteriology 
of  the  scarlatinal  cadaver,  was  next  entered  upon.  An  investiga- 
tion of  the  blood  and  organs  after  death  from  scarlatina  was  made 
in  a  total  of  10  cases.  The  procedure  consisted  (1)  in  micro- 
scopical examination  of  the  blood  and  organs  with  a  view  to 
observing  any  micro-organisms  in  situ  ;  (2)  in  making  cultures, 
generally  aerobic,  but  supplemented  in  the  case  of  the  heart's- 
blood  in  several  instances  by  anaerobic  cultures ;  and  (3)  on 
several  occasions  a  little  of  the  actual  heart's-blood  from  the 
scarlatinal  cadaver  was  introduced  subcutaneously  into  mice.  The 
result  of  the  investigation,  however  conducted,  was  that  in  every 
case  a  streptococcus  was  obtained,  and  often  in  pure  culture. 
Anaerobic  conditions  developed  no  micro-organisms  that  were  hot 
found  in  aerobic  cultures.  The  heart's-blood  of  the  scarlatinal 
cadaver  was  harmful  to  mice  in  proportion  generally  speaking  to 
the  amount  of  streptococcus  which  it  contained.  If  the  organism 
was  numerous  in  the  human  heart's-blood  with  which  the  mouse 
had  been  injected,  it  died  in  a  few  days  of  septicajmia,  and  from 
its  blood  and  organs  the  same  streptococcus  was  recovered.  On 
the  other  hand,  if  the  human  heart's-blood  contained  only  a  few 
streptococci,  or  if  no  streptococcus  was  present,  then  the  mouse 
was  little,  if  at  all,  affected.  Therefore,  in  the  heart's-blood  of 
the  patient  after  death  from  scarlatina  no  evidence  was  found  of 
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any  harmful  agent  other  than  had  already  come  to  view  by  means,  app.  b,  No.  a. 
of  microscopical  examination  coapled  with  the  culture  method.       Od  the  Baoteri- 

oloffyofSoaria- 

Up  to  this  point  the  evidence  obtained  by  the  study  of  the  oSr^on!  ^'' 
<)carlatiual  cadaver  was  clear  and  striking.  Here,  however,  there 
occurred  a  considerable  difficulty.  In  only  two  of  the  ten  fatal 
cases  could  the  streptococcus  in  question  be  at  once  identified  with 
S.  scarlatinas.  In  the  remaining  eight  cases  the  streptococcus 
(present  in  some  cases  in  large  numbers)  did  not  admit  of 
immediate  identification  with  S.  scarlatinae.  Moreover,  not  only 
did  the  streptococcus  most  frequently  recovered  from  the  scarlatinal 
cadaver  show  several  points  of  distinction  from  what  I  had  con- 
sidered typical  S.  scarlatinae  isolated  from  the  tonsillar  secretion 
in  the  mild  type  of  the  disease,  but  it  also  lacked  several  of  the 
characters  which  distinguish  that  organism  from  S.  pyogenes. 
Accordingly,  for  a  long  time,  the  evidence  did  not  permit  ef  a 
definite  decision  being  drawn  as  to  whether  the  streptococcus  most 
frequently  obtained  from  the  scarlatinal  cadaver  was  a  modified 
form  of  apparently  typical  Streptococcus  scarlatinae,  or  an  example 
of  Streptococcus  pyogenes.  lu  favour  of  the  former  hypothesis 
was  the  fact  that,  in  the  single  case  where  the  modified  form  of 
8.  scarlatina)  obtained  from  a  mouse  had  been  passed  in  addition 
through  a  guinea-pig,  the  resultant  organism  had  been  found 
to  coincide  in  morphological  and  cultural  characters  with  the 
streptococcus  most  frequently  obtained  from  the  scarlatinal 
cadaver.  On  the  other  hand  this  modified  form  obtained  from 
the  guinea-pig  bore  an  unquestionable  resemblance  to  Streptococcus 
pyogenes  except  that  it  showed  rather  more  conspicuous 
conglomeration  in  broth  culture,  more  "  lace  work "  in  agar 
condensation  fluid,  more  bacillary  forms  in  the  last-named 
medium  and  also  in  agar  colonies,  than  did  examples  of 
Streptococcus  pyogenes  with  which  comparison  had  been  up  to 
that  time  made.  But,  while  the  same  points  of  variance  with 
pyogenes  were  also  shown  by  the  streptococcus  most  frequently 
obtained  from  the  scarlatinal  cadaver,  they  did  not  seem  to 
be  by  themselves  sufficient  to  justify  its  identification  with 
S.  scarlatinae. 

Eventually,  however,  in  three  instances,  the  streptococcus  most 
frequently  isolated  from  the  blood  and  organs  of  the  scarlatinal 
cadaver  developed,  after  continued  culture,  the  faculty  of  pro- 
ducing spindles  and  bacillary  forms  in  gelatine  colonies.  In  these 
three  instances  the  organisms  were  thus  identified  with  the 
streptococcus  recovered  from  the  pleural  effusion  referred  to 
previously.  Indeed,  they  now  presented  actually  more  points  of 
distinction  from  Streptococcus  pyogenes  than  did  the  modified 
form  of  scarlatinae  obtained  from  the  tissues  of  mice  dead  after 
infection  with  the  organism  as  obtained  from  the  tonsillar  secretion 
of  a  mild  case  of  scarlatina.  I  had,  as  a  result,  no  hesitation  in 
identifying  these  three  examples  of  the  streptococcus  most 
frequently  obtained  from  the  scarlatinal  cadaver  with  the  type  of 
streptococcus  got  from  the  scarlatinal  tonsil  in  the  mild  type  of 
the  disease. 

Viewing  broadly  the  results  thus  far  obtained,  it  seemed  that 
much:  the  same  modification  in  the  characters  of  Streptococcus 
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App.  B^o.  s.  BoarlatinsB  might  take  place  either  when  a  mouse  snccnmbed  to 
OntheBaoteri-  infection  with  a  pure  culture  of  the  organism  isolated  from  the 
tinPbyDr!^  tonsillar  secretion  in  the  mild  type  of  scarlatina^  or  when  a  patient 
Gordon.     '      Buccumbed  to  the  more  severe  type  of  this  disease.     In  each  case 

8.  scarlatinsB  appeared  to  obtain  enhanced  virulence  at  the 
expense,  to  a  great  extent,  of  its  morphological  and  cultural 
individuality. 

So  much,  then,  for  the  bacteriology  of  the  blood  and  organs  of 
five  of  the  fatal  cases  of  scarlatina  in  which  the  micro-organism 
present  could,  in  two  cases  immediately  and  in  three  cases 
eventually,  be  identified  with  Streptococcus  scarlatinse.  In  the 
remaining  ii\e  cases,  on  the  other  hand,  identity  of  the  strepto- 
coccus obtaineil  from  the  cadaver  with  S.  scarlatinae  could  not  be 
definitely  established,  although  at  the  stage  reached  by  the  end 
of  last  year's  report  I  was  inclined  to  regard  it  as  in  all  probability 
a  form  of  that  organism  rather  than  of  S.  pyogenes. 

There  is  another  matter,  however,  which  is  of  no  little  import- 
ance, and  that  is  the  question  as  to  the  site  whence  the  fatal 
infection  first  enters  the  sj'stem.  The  evidence  obtained  on  this 
point  confirmed  the  view  previously  current,  namely,  that  it  was 
from  the  secretion  on  the  surface  of  the  tonsil  and  fauces  that 
the  fatal  streptococcic  invasion  had  spread.  Streptococci  in  large 
masses  were  found  in  the  neighbouring  cervical  glands  in  all  five 
cases  where  sections  of  these  organs  were  made,  and  in  one  case 
where  sections  of  the  tonsil  were  also  made,  the  invasion  of 
the  tonsillar  tissue  by  streptococci  mostly  in  the  form  of  diplo- 
cocci  was  demonstrated.  It  was  particularly  noticed  in  this  last 
case  that  the  streptococci  were  spreading  rid  the  lymphatics. 

The  bacteria  present  in  the  secretion  on  the  surface  of  the 
tonsil  were  investigated  in  three  of  the  ten  cases  examined  after 
death  from  scarlatina.  In  one  of  these  three  cases  a  streptococcus 
that  could  be  imme<liately  identified  with  S.  scarlatinse  was 
obtained.  On  the  other  hand,  no  streptococcus  immediately- 
identifiable  with  S.  scarlatinse  was  obtainable  from  the  other  two 
cases  ;  but  there  was  present  a  streptococcus  both  in  the  tonsillar 
secretion,  the  blood,  and  other  organs  of  the  patients,  which  was 
identical  with  the  streptococcus  most  frequently  obtained  from 
the  scarlatinal  cadaver.  In  one  of  these  two  cases  an  example  of 
the  same  streptococcus  isolated  from  the  spleen  was  kept  in 
culture  and  eventually  identified  with  S.  scarlatinee ;  in  the 
other  of  the  two  cases  it  was  not  possible  to  identify  with  S. 
scarlatinae  the  organism  present,  from  whatever  source  obtained. 

The  evidence,  therefore,  all  points  to  the  fatal  septicaemia  from 
which  these  scarlatinal  patients  had  succumbed  having  been  due 
to  the  inroad  of  a  virulent  streptococcus  from  the  secretion  on  the 
surface  of  the  tonsil,  whence  it  spread  by  lympathic  paths  to  the 
cervical  lymph-glands  and  through  them  to  the  blood.  It  is 
worthy  of  note  that  the  type  of  streptococcus  most  frequently 
obtained  from  the  scarlatinal  cadaver  was  in  the  two  instances 
quoted  above  proved  to  possess  while  located  in  the  secretion  on 
the  surface  of  tlu'  tonsil  of  the  cadaver,  and  before  it  had  actually 
entered  the  tissues,  small  morphologiral  and  cultural  indi- 
vidpality,  but  marked  virulence.     Clearly,  then,  the  most  promise 
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of  a  correct  uuderstanding  of  the  etiology   of   scai^iatimi  lies  in    ^^f^^^^^*^- 
further  and  more  precise  study  of  the  bacteriology  of  the  secretion  on  the  Bacteri- 
covering  the  tonsil  during  the  course  of  an  attack  of  the  disease.       tinaTby^!^" 

In  last  year's  report  this  more  detailed  investigation  of  the 
bacteriology  of  the  tonsillar  secretion  had  been  already  began. 
An  attempt  was  made  to  examine  the  virulence  as  well  as  the 
cultural  morphology  of  all  the  types  of  streptococcus  present  in 
cultures  from  this  source.  Controls  were  also  made  by 
examining  in  the  same  way  both  the  normal  as  well  as  the  inflamed 
but  non-scarlatinal  throat. 

Details  of  two  cases  of  scarlatina  examined  in  this  way  were 
given.  In  one,  case  No.  54,  eighth  day  since  commencement  of  the 
attack  of  mild  uncomplicated  scarlatina,  the  agar  plate,  made  from 
a  dilution  of  the  tonsillar  secretion,  showed  Staphylococcus  aureus 
and  Sta.  citrous,  streptococcus  medius,  S.  longus,  and  S.  scariatinse. 
The  virulence  of  each  of  the  three  streptococci  was  t.ested  on  a 
mouse.  Medius  produced  death  in  one  night,  longus  was 
apparently  harmless,  and  scarlatinae  produced  local  suppuration, 
but  had  not  effected  the  death  of  the  mouse  on  the  fifty-second 
day,  when  the  animal  was  killed.  In  the  second  ease,  No.  5;"), 
fifth  week  since  commencement  of  the  attack  of  mild  uncom- 
plicated scarlatina,  the  agar  plate  from  the  dilution  of  the  tonsillar 
secretion  showed  Staphylococcus  albus  and  Sta.  citreus.  Strepto- 
coccus longus,  and  S.  scarlatinae.  The  scarlatinae  of  this  case 
showed  spindles  and  bacillary  forms  very  prominently  when 
gi*owing  on  agar  and  on  gelatine.  Each  of  the  streptococci 
obtained  was  injected  into  a  mouse.  The  animal  injected  with 
longus  was,  apparently,  quite  unaffected,  but  that  injected  with 
scarlatinas  had  local  suppuration,  and  succumbed  on  the  ninth 
day.  Therefore,  of  these  two  cases  ot*  clinically  mild  and  uncom- 
plicated scarlatina,  the  first  had  a  highly  virulent  form  of  medius 
or  pyogenes  present  on  the  tonsil,  together  with  a  less  virulent 
form  of  scarlatinae  and  a  non-virulent  form  of  longus  ;  while  in 
the  second  case  scarlatinae  alone  of  the  two  streptococci  present  was 
found  to  possess  virulence  for  the  mouse. 

Control  experiments  were  made  as  follows : — Streptococci 
isolated  from  the  secretion  of  the  normal  tonsil,  and  bearing  in 
one  or  more  ways  a  morphological  or  cultural  resemblance  to  S. 
scarlatinae  were  injected  into  mice.  In  all  instances  the  animal  was, 
apparently,  unaffected.  From  a  case  of  ordinary  tonsillitis,  and  fron^ 
a  case  of  follicular  tonsillitis,  examples  of  medius  that  possessed 
virulence  sufficient  to  eventually  bring  about  the  death  of  the 
mouse  were  obtained.  From  a  case  of  membranous  pharyngitis, 
in  which  no  diphtheria  bacillus  was  found  on  two  occasions,  a 
very  virulent  example  of  Streptococcus  brevis  was  obtained.  In  a 
case  of  diphtheria,  a  vei'y  virulent  form  of  streptococcus  metlius 
was  present,  together  with  bacillus  diphtheria?. 

From  these  results  it  appeared  that  while  S.  scarlatinae  had  been 
shown  to  be  constantly  present  in  the  throat  in  scarlatina,  it  had 
not  been  obtained  from  the  four  inflamed  but  non-scarlatinal 
throats  examined.  In  three  of  these  latter  cases  the  virulent 
Btrepiooooci  present  were  of  the  medius  or  pyogenes  type,  and  in 
the  fourth  a  virulent  form  of  S.  brevis  was  obtained.    But  while  S. 
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APF.Bj^'0.3.  Bcarlatinse  had  not  been  demonstrated  in  the  non-scarlatinal  throat, 
OntheBacteri-  Streptococcus  pyogenes  in  a  highly  virulent  condition  might  or 
tina^b  ®D?^  might  not  be  present,  together  with  scarlatinse,  in  the  secretion  on 
Oor^onT   ''      the  surface  of  the  tonsil,  in  a  case  that  was  clinically  mild  and 

uncomplicated  scarlatina. 


SECTION  11. 

METHODS  and  SCOPE  of  the  PRESENT  REPORT. 

During  the  .past  ^eai*  investigation  has  been  continued  on 
the  lines  indiqated  towards  the  end  of  the  preceding  section. 
Attention  has  been  concentrated  on  the  ;  bacteriology  of  the 
secretion  covering  the  tonsil  in  the  mild  and  uncomplicated  type 
of  scarlatina.  It  is  hardly  necessary  to  remark  that  this  is  by  far 
the  commonest  form  of  the  disease  at  the  present  time. 

The   methods    hitherto    employed    during    the    inquiry,    and 
described  in  previous  reports,  have  been  continued  in  use  except 
in  two  particulars.    The  first  alteration,  which  was  suggested  to 
me  by  Dr.  Houston,  to  whom  my  best  thanks  for  it  are  due, 
consists  in  the  approximate  measurement  of  th^  dilution  of  the 
tonsillar  secretion  with  which  the  initial  cultures  are  inoculated. 
The  measurement  has  been  eflPected  in  the  following  way.     It  was 
found  that  the  platinum  loop  used  for  the  purpose  of  removing  a 
droplet  of  the  tonsillar  secretion  of  the  patient  required  to  be 
three    times    charged    in    order    that    its     contents    might    fill 
Hawkesley's  5  cm.  d^^^^  of  a  cc.)  pipette.    Thus  the  capacity  of  the 
loop  is  a  little  under  y^th  of  a  cc.    Accordingly  the  procedure 
adopted    has    been  to    distribute   two   loopfuls  of  the  tonsillar 
secretion  of  the  patient  in  two  cu])ic  centimetres  of  sterile  salt 
solution.    1  cc.  of  this  dilution  thus  contains   one  loopful,  or  a 
little  under  -^  cc,  of  the  tonsillar  secretion  ;  and  two  loopfuls  of 
the  dilution  represent  g-J^^  of  3^  cc,  or  yjz,(rbJ5  ^^'  ^^  ^^®  tonsillar 
secretion.    A  culture  inoculated  with  two  loopfuls  of  the  dilution, 
therefore,  has  been  considered  to  have  been  inoculated  with  a 
dilution  representing  approximately  TUirVcir  ^^  ^  ^^'  ^^  ^^^  tonsillar 
secretion  of  the  patient ;  and  all  organisms  therein  developing  must 
have  been  pi'esent  in  the  tonsillar  secretion  to  the  extent  of  at 
least  one  hundred  thousand  per  cc.     The  calculation  is,  of  course, 
only  an  approximate  one,  but  the  error  is,  so  far  as  can  be  seen, 
in  the   right  direction,   that   is  to   say,  the  amount,  of  tonsillar 
secretion  represented  in  the  dilution  is  below  the  figure  taken. 
To  obtain  more  minute  quantities  of  the  tonsillar  secretion  the 
original  dilution  is  further  diluted.     In  examining  the  tonsillar 
secretion  both  in  scarlatina  and  in  other  conditions  by  this  method 
I  have  made  the  dilutions  as  far  as  possible  in  the  same  fashion,  so 
as  to  render  the  results  parallel.     It  may   here  be  added  that 
although  use  of  measured  dilutions  of  the  tonsillar  secretion  has 
been  made  in  at  present  comparatively  few  cases,  it  is  a  procedure 
that  is  to  be  recommended,  both  on  account  of  the  additional 
information  which  it  affords,  especially  with  regard  to  the  relative 
abundance  of  organisms,  but  also  because  of  the  sound  basis  which 
it  offers  for  the  purpose  of  comparative  observations. 
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The  introduction  of  the  quantitative  method,  however,  is  not  the  ^^*  ^^i!**  '**' 
only  change  that  has  been  effected.      Another  fresh  point   of  OntheBftoteri- 
departure  has    been  the  substitution  of  solidified  blood-S9rum  SnaTSyDr!'*^ 
(horse's)  for  agar,  as  an  initial  medium  for  the  cultivation  of  micro-  Gordon, 
organisms  from  the  tonsillar  secretion.    One  of  the  chief  reasons 
for  using  serum  instead  of  agar  as  an  initial  medium  was  because 
it  seemed  desirable  to  ascertain  if  the  organisms  developing  on 
this  soil  were  of  the  same  kind  as  had  previously  been  observed  to 
grow    on     ordinary    agar     inoculated     from    the    same    source. 
Accordingly  the  organisms  that  developed  in  the  serum  cultures 
have  been   investigated  morphologically,  culturally,  and   also  as 
regards  their  virulence  for  white  mice. 

The  streptococci  obtained  from  the  scarlatinal  tonsil,  and  mani- 
festing virulence  for  the  mouse,  have  been  further  observed  in 
several  instances  by  noting  the  effect  on  their  characters  of  passage 
through  a  succession  of  these  animals. 

The  cases  which  have  been  examined  consist  chiefly  of  examples 
of  the  mild  uncomplicated  type  of  scarlatina,  several  of  them  being 
in  an  early  stage  of  the  disease.  A  few  cases  suspected  of  being 
scarlatina,  but  in  which  the  clinical  symptoms  did  not  justify  a 
definite  diagnosis  of  that  condition,  have  also  been  examined.  In 
addition  to  these,  and  for  the  purpose  of  comparisoUi  a  series  of 
diphtheria  throats  have  been  investigated  with  special  reference  to 
the  abundance  and  character  of  the  streptococci  there  present 
along  with  B.  diphtherisB. 

At  the  time  when  the  aural  discharge  of  scarlatina  was  examined 
previously,  I  was  not  aware  of  the  remarkable  bacillus-forming 
capacity  of  some  strains  of  S.  scarlatinse ;  moreover,  as  a  small 
Xerosis-like  bacillus  was  not  infrequently  present  in  the  otorrhoea 
cultures,  it  was  desirable  to  see  if  this  organism  might  not  in  some 
instances  be  a  form  of  S.  scarlatinae  that  I  had  overlooked.  T  have, 
therefore,  taken  the  opportunity  of  again  examining  the  scarlatinal 
ear  discharge,  and  have  made  a  detailed  study  of  the  characters  of 
the  bacteria  present  in  seven  cases. 

Finally,  the  comparative  investigation  of  Streptococcus  pyogenes 
has  been  continued.  It  will  be  remembered  that  the  streptococcus 
obtained  from  the  blood  and  organs  in  five  cases  after  death  from 
scarlatina,  and  described  in  last  year's  report,  could  not  be  absolutely 
identified  with  S.  scarlatina}  because  it  was  only  in  one  or  two 
special  points  that  it  differed  from  examples  of  S.  pyogenes  with 
which  comparison  had  been  up  to  that  time  made.  It  was  desirable, 
therefore,  to  see  if  any  exceptional  examples  of  S.  pyogenes 
occurred  which  did  not  differ  from  the  streptococcus  of  the 
scarlatinal  cadaver  in  these  special  points.  An  excellent  oppor- 
tunity for  comparison  occurred  recently  in  a  case  of  septicaemia 
due  to  a  streptococcic  invasion  that  started  from  the  larynx,  and 
also  in  two  rapidly  fatal  cases  of  pneumonic  plague,  in  both  of 
which,  besides  B.  pestis,  a  streptococcus  was  isolated  from  the 
spleen. 

For  the  opportunity  of  examining  many  of  the  following  cases 
of  scarlatina  I  am  indebted,  as  on  previous  occasions,  to  Dr.  Hop- 
wood.    I  am  also  indebted  to  Dr.  Kearney  for  some  of  the  earliest 
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AW.  B.NO.  3.  ea«e8.  Dr.  (}ay toil,  medical  saperintendent  of  the  North- WeBtem 
onthaitajot«ri  Hospital,  very  kindly  gave  me  the  opportanity  of  examining  the 
SilSJ  by  Dr.  c^ises  of  Scarlatinal  otorrhcea.  To  Dr.  McCombie,  medical  snperin- 
Gordon.  tendent  of  the  Brook  Hospital,  and  to  his  assistant  medical  officers, 

Drs.  Griffiths  and  Willcox,  I  have  also  to  record  my  thanks  for  the 
opportanity  of  examining  diphtheria  cases.  Finally,  I  have  to 
thank  Dr.  Andre wes,  who  has  kindly  continued  to  supply  me  with 
streptococci  from  various  sources. 


SECTION   III. 

In  this  section  I  shall  describe  the  results  of  further  examina- 

t'oii  of  tljv?  loiirtiliisr  secretion,  f)r.-?t  diiriiicr  an  attack  of  Rcarlatina, 
stroondly  durin;^  an  attack  uL'  ifU.-spt^ctcil  bcarlatina,  and  thirdly 
during  an  attack  of  dipiithoria. 

(A.)  Further  Observation  of  the  Secretion  on  the  Surface 
of  the  Tonsil  during  an  Attack  of  Scarlatina. 

Ten  cases  of  what  was  from  the  clinical  point  of  view  mild,  but 
pure,  scarlatina,  have  been  investigated  in  the  following  way.  A 
measured  dilution  of  the  tonsillar  secretion  of  the  patient  was 
spread  out  over  the  sui*face  of  a  tube  of  solidified  blood-serum 
(horse's),  and  the  tube'then  incubated  at  37°  C.  The  colonies  that 
appeared  in  the  course  of  forty-eight  hours  were  examined  micro- 
scopically and  sub-cultured.  The  various  micro-organisms  present, 
having  been  thus  isolated  in  pure  culture,  were  examined  with 
regard  to  their  morphological,  cultural,  and  physiological  characters. 
As  in  previous  stages  of  the  inquiry,  the  animals  on  which  their 
pathogenicity  was  tested  were  white  mice.  On  a  few  occasions, 
when  a  guinea-pig  was  also  inoculated  no  lesion  resulted.  Blood- 
serum,  however,  was  not  the  sole  medium  used  for  the  purpose  of 
isolating  micro-organisms  from  the  tonsillar  secretion.  In  some 
cases  a  broth  culture  was  also  made  from  a  high  dilution,  and  on 
one  occasion  (Case  II.),  where  the  serum  culture  failed  to  yield  a 
pathogenic  strain  of  S.  scarlatinas,  an  agar  plate  inoculated  with  a 
lower  dilution  was  successful. 

The  results  were  as  follow  : — 

Case  I.— Lab.  No.  62.  E.  W.,  female,  age  12.  Second  day 
since  the  attack  of  scarlatina  began.  The  rash,  which  has  just 
come  out,  is  very  typical.  A  dilution  representing  approximately 
jryoVort  ^^'  ^>t  ^^®  mucous  spcrction  on  the  surface  of  the  tonsil  of 
the  patient  was  spread  out  over  the  surface  of  a  serum  tube. 
After  24  hours'  incubation  at  37°  C.  the  culture  showed  several 
small  colonies  which  were  of  two  kinds,  (a)  The  more  prominent 
were  opaque,  slightly  raised,  firmly  outlined,  and  were  found 
microscopically  to  consist  of  a  somewhat  conglomerate  strepto- 
coccus, {h)  The  other  colonies  present  were  fainter,  smaller,  and 
more  transparent  than  the  preceding,  but  were  also  found 
microscopically  to  be  formed  by  a  streptococcus.  Sub-cultures 
from  colonies  of  each  type- showed  that  those  of  type  (a)  were  all 
formed  by  a  streptococcus  resembling  S.  scarlatinse  in  cultural 
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and  morphological  characters,  while  those  of  type  {b)  were  formed  afp.  b.  No.  8. 

by  an  organism  indistinguishable  in  the    same  respects  from  ontheiaeieii- 

S.  pyogenes.  SSSJb^SS:''- 

The  characters  of  the  example  of  S.  scarlatinse  thus  obtained  ^o'^on* 
were  as  follows : — 

Broth  1  day  37°  C. — The  fluid  either  remains  clear  or  is  slightly 
turbid,  and  small  granular  flocculi  are  collected  on  the  side  and  at 
the  foot  of  the  tube.  Microscopifmlly,  diplococci  and  short  to 
medium  chains  are  seen,  as  a  rule  free  but  showing  a  slight 
tendency  here  and  there  to  conglomeration.  No  coherency  is 
manifested  by  the  growth  in  broth.  The  shape  of  the  individuals 
is  often  spherical,  but  not  infrequently  some  of  them  show  a 
slightly  bacillary  tendency.    (Fig.  12,  Plate  X.) 

Serwn  cftndensation  flm'd  1  day  37°  C. — The  growth  consists  of 
short  to  medium  chains  showing  a  tendency  to  conglomeration. 
The  majority  of  the  individuals  are  coccus-shaped  in  this  medium, 
but  a  few  spindles  and  bacillary  forms  are  seen  at  places. 

LitmtM  milk  38°  C. — In  the  course  of  48  hours  there  is  a  strongly 
acid  reaction,  and  the  milk  is  firmly  clotted. 

Serum  colonies  1  day  37°  C. — The  growth  is  a  little  more  profuse 
than  on  agar.  The  colonies  when  discrete  are  small,  slightly 
raised,  and  well  defined.  In  reflected  light  they  appear  grey,  and 
in  transmitted  light  brownish.  Microscopically  many  of  the 
individuals  show  an  oval  or  bacillary  tendency,  but  round  cocci 
arranged  in  pairs  and  in  short  chains  are  also  present.  Con- 
glomeration, though  indicated  here  and  there,  is  not  very  marked 
in  this  specimen.     (Fig.  14,  Plate  X.) 

Agar  ajlonies  1  day  37°  C. — The  growth  is  scanty.  The  colonies 
are  seen  with  the  hand-glass  to  be  small,  grey,  round  or  oval,  and 
slightly  granular.  A  few  show  nodulation.  Microscopically 
some  distinctly  rod-shaped  forms  are  seen  among  a  majority  of 
oval  cocci.     (Fig.  16,  Plate  X.) 

Gelatine  colonies  20°  C. — The  growth  is  very  slow,  and  the 
colonies  tend  to  remain  some  distance  apart.  Impression  pre- 
parations made  on  the  fourteenth  day  show  among  a  majority  of 
cocci  several  larger  spindle  and  bacillary  forms.    (Fig.  18,  Plate  X.) 

Patliogenicity, — A  mouse  inoculated  with  the  micro-organism 
succumbed  on  the  third  day.  The  micro-organism  was  recovered 
and  found  to  be  unaltered.  Further  details,  however,  as  regards 
this  point  will  be  found  under  Section  V. 

The  characters  of  the  example  of  S.  pyogenes,  on  the  other 
hand,  were  as  follows  : — 

Broth  1  day  37^  0. — ^The  fluid  remains  quite  clear,  growth 
occurring  in  the  form  of  flocculi  and  little  round  masses  which 
collect  chiefly  at  the  foot  of  the  tube.  Microscopically,  although 
there  is  at  places  considerable  conglomeration,  no  coherency  is 
manifested.  The  individuals  are  round  cocci  formed  into  chains 
of  the  medius  class,  that  is  to  say  intermediate  between  S.  longus 
and  S.  brevis  as  regards  length.    (Fig.  11,  Plate  X.) 

Serum  condensation  fluid  1  day  37°  C. — ^The  growth  consists 
entirely  of  weaving  chains  of  medium  length.  The  individuals 
composing  the  chains  are  typical  round,  or  slightly  flattened  cocci. 
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ipp.B^ojx  Litmus  milk  1  day  37°  C— In  the  course  of  48  hoars  the  litmns 
>ntheBacteri-  shows  a  feebly  acid  reaction.  The  acidity  increases  tintil  it  is 
iS^bVr^r!^"  fairly  well  marked.  After  a  month's  incubation  there  is  a 
»orJon.     *       markedly  acid  reaction,  but  no  clot. 

Serum  colonies  1  day  37°  C. — The  growth  is  rather  leds  ^extensive 
than  in  the  case  of  the  example  of  S.  scarlatinas,  and,  unlite.  that 
organism,  is  a  little  less  copious  than  the  growth  on  agar. '  The 
colonies  when  discrete  are  seen  to  be  minute  transparent  plaques. 
Microscopically  the  growth  is  seen  to  consist  entirely  of  strictly 
spherical  cocci  which  are  frequently  arranged  in  pairs  or  in  short 
chains.    (Fig.  13,  Plate  X.) 

Agar  colonies  1  day  37°  C. — The  growth  on  agar  is  more  copious 
than  in  the  case  of  S.  scarlatinae,  and  the  colonies  are  rather  larger 
and  smoother,  though  the  latter  quality  varies.  Microscopically 
the  appearance  is  similar  to  that  of  the  serum  growth,  the  spherical 
shape  being  strictly  preserved.     (Fig.  15,  Plate  X.) 

Gelatine  colonies  20°  C. — The  growth  is  faster  than  in  the  case  of 
S.  scarlatinas,  and  continuity  of  the  growth  along  the  line  of 
inoculation  is  also  better  shown  than  in  the  case  of  that  organism. 
Impression  preparations  made  on  the  fourteenth  day  show  that 
the  colonies  are  entirely  composed  of  round  cocci,  no  spindle  or 
bacillary  forms  being  present.     (Fig.  17,  Plate  X.) 

Pathogenicity. — A  mouse  ^vas  inoculated  and  succumbed  on  the 
third  day.    The  organism  was  recovered  unaltered. 

In  this  case,  therefore,  examined  at  a  very  early  stage  of 
scarlatina,  e.g,^  on  the  second  day,  a  serum  culture  made  from 
YyTTOjnr  cc.  of  the  tonsillar  secretion  of  the  patient  yielded  colonies 
of  only  two  kinds.  Both  were  streptococci,  one  corresponding  in 
morphological  and  cultural  respects  with  S.  scarlatinas,  the  other 
with  S.  pyogenes.  Each  streptococcus  brought  about  the  death  of 
a  mouse  in  three  days,  and  was  recovered  unaltered  in  morpho- 
logical and  cultural  respects. 

Case  II.— Lab.  No.  60.  F.  M.  Female,  aged  20.  Third  day 
since  attack  began.  The  rash  is  typical  of  scarlatina.  A  serum 
culture  was  made  with  n^cV^xr  cc.  of  the  tonsillar  secretion,  and  a 
surface  agar  plate  with  ^j^^jsjs  cc.  of  the  same.  Fi-om  the  serum 
culture  two  streptococci  respectively  similar  in  morphological  and 
ciiltunil  characters  to  the  examples  of  scarlatinas  and  pyogenes 
found  in  the  previous  case  were  isolated.  But  while  the  mouse 
inoculated  with  the  present  example ^of  S.  pyogenes  succumbed  on 
t  he  8th  day,  and  that  organism  was  recovered  from  its  organs,  the 
mouse  inoculated  with  the  example  of  S.  scarlatina  showed  no  ill- 
ness. A  search  was  therefore  made  in  the  agar  plate  inoculated 
with'  the  lower  dilution  of  the  tonsillar  secretion,  and  another 
example' of  S.  scarlatinae  isolated.  This  organism  had  the  same 
morphological  and  cultural  characters  as  the  S.  scarlatinae  from  the 
serum  culture,  but  was  virulent.  A  mouse  inoculated  with  it 
succumbed  on  the  10th  day,  and  the  organism  was  recovered  from 
the  animal.  In  the  present  case,  as  in  Case  I.,  neither  the  example 
of  S.  pyogenes  nor  that  of  S.  scarlatinas  appeared  to  be  altered 
in  morphological  aQ4  cultural  respects  by  passage  through  a  mouse. 

Case  III.— Lab.  No.  58.  J.  N.  Malfe,  aged  19.  Fourth  day 
since  the  attiUsk  began.    As  in  the  two  previous  cased,  the  rash  is 
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very  characteristic.    A  Herum  culture,  made  from  zaoac  cc.  of  the    app.  b,  No.  a. 
tonsillar  secretion,  showed  after  17  hours  at  257°  C.  several  raised,  ontheBaoteri- 
opaque,  well-defined  colonies,  which  on  microscopical  examina-  ^^^^^^ 
tion  were  found  to  be  formed  by  a  micrococcus  exhibiting  marked  uor<fon. 
coherency  and  several  spindle  and  bacillary  forms  (Figs.  1  and  2, 
Plate  VII.).     From  these  and  other  morphological   and  cultural 
characters,    the    organism    was    identitied    with    S.    scarlatinas. 
Although  many  of  the  colonies  were  sub-cultured,  all  turned  out 
to  be  the  same  organism.     In  this  case,  therefore,  a  pure  culture 
of  an  organism  morphologically  and  culturally  indistinguishable 
from  S.  scarlatinas  was  obtained.     Six  colonies  of  the  serum  culture 
sub-cultured  into  litmus  milk  produced  a  strongly  acid  reaction 
and  firm  clot  in  48  hours  in  each  instance.    A  mouse,  however, 
which  was  inoculated  from  a  48  hours'  broth  subculture,  was 
apparently  unaffected.    Therefore,  although  the  organism  isolated 
in  pure  culture  from  ^is^nsTf  cc.  of  the  tonsillar  secretion  had  the 
morphological  and  cultural  characters  of  S.  scarlatinas  strongly 
developed,  it  possessed  no  apparent  virulence  for  the  mouse. 

Case  IV.— Lab.  No.  59.  C.  G.  Female,  aged  14.  Fourth  day 
since  the  attack  began.  A  serum  culture  inoculated  with  riy^iriFo  cc 
of  the  tonsillar  secretion  of  the  patient  showed  in  the  course  of 
48  hours  numerous  small  colonies.  As  the  result  of  many  sub- 
cultures from  these  three  different  organisms  were  isolated.  The 
first  was  indistinguishable  in  morphological  and  cultural  respects 
from  S.  scarlatinas,  Ihe  second  had  the  morphological  and  cultural 
characters  of  S.  scarlatinas  with  one  exception,  namely,  that  in 
litmus  milk  the  acid  reaction  was  not  a  strong  one  and  no  clot  was 
produced.  The  third  organism  was  indistinguishable  in  morpho- 
logical and  cultural  respects  from  S.  pyogenes. 

A  sub-culture  of  each  of  the  three  types  of  streptococcus  was 
injected  into  a  mouse.  The  first  organism,  which  was  morpho- 
logically and  culturally  indistinguishable  from  S.  scarlatinas,  pro- 
duced death  in  three  days ;  the  second,  which  was  similar  to 
S.  scarlatinas,  except  with  regard  to  litmus  milk,  produced  death 
in  four  days ;  and  the  third  organism,  which  had  the  morpho- 
logical and  cultural  characters  of  S.  pyogenes,  produced  death  in 
two  days.  In  ail  three  cases  the  organisms  were  recovered  from 
the  tissues  of  the  mouse  post-mortem  and  re-examined.  The  first 
and  third  organisms  were  found  to  be  practically  unaltered,  but 
the  second  organism,  which  resembled  S.  scarlatinas  except  in  its 
growth  in  litmus  milk,  was  now  found  to  have  undergone  con- 
siderable morphological  alteration.  This  matter,  howi^ver,  will  be 
further  dealt  with  in  Section  V. 

Serum  was  not  the  only  culture  medium  on  which  the  tonsillar 
secretion  of  this  case  was  sown.  A  surface  agar  plate  was  also 
made  from  y^txriy  cc.  of  the  tonsillar  secretion  of  the  patient,  and 
an  organism  having  all  the  morphological  and  cultural  characters 
of  S.  scarlatinas  isolated.  It  was  injected  into  a  mouse,  which 
Buccumbed  on  the  10th  day. 

Case  v.— Lab.  No.  64.  M.K.  Female,  aged  25.  Fifth  day  since 
attitek  began.  A  serum  culture  inoculated  with  300^000  ^«  ^^  *^® 
tonsillar  Secretion  of  the  patient  showed  after  48  hours  at  37^  0. 
about  ft  dozen  grey,  round,  raised  colonies,  some  1  mm.  in 
diameter,  others  smaller.    The  larger  colonies  were  found  micro- 


364 

App.  B,  No.  3.  scopically  to  be  composed  of  a  majority  of  spindles,  and  several 
ontheBacteri-  bacillary  forms  among  a  minority  of  cocci  (Fig.  3,  Plate  VII.). 
tiS'^'hrDr!^  The  smaller  colonies,  in  which  the  individuals  were  also  found  to 
Gordon.     '      be  Smaller  than  in  the  preceding,  showed  a  majority  of  coccus  and 

oval  elements,  and  comparatively  few  bacillary  forms.  Colonies 
of  both  types  were  sub-cultured  in  broth,  litmus  milk,  agar  and 
gelatine.  Broth  sub-cultures  from  the  larger  colonies  became 
turbid,  and  microscopically  the  growth  consisted  of  short  to  medium 
chains,  the  individuals  of  which  were  coccus-shaped  entirely,  thus 
affording  considerable  contrast  to  the  growth  on  serum.  Litmus 
milk  showed  a  fair  acid  reaction,  but  no  clot.  The  growth  on 
agar  and  also  on  gelatine  was  indistinguishable  from  that  of 
S.  scarlatinas.  Sub-cultures  from  the  smaller  colonies  were  like 
those  from  the  larger  colonies,  except  that  they  produced  a  strongly 
acid  reaction  and  firm  clot  in  litmus  milk  in  two  days.  A  mouse 
injected  with  a  bub-culture  from  one  of  the  larger  colonies  was 
unaffected. 

Summary.— A  serum  culture  inoculated  with  ^^oAutt  cc.  of  the 
tonsillar  secretion  showed  two  kinds  of  organism.  Both  of  them 
resembled  S.  scarlatinse  in  growth  on  solid  media,  but  while  one 
clotted  milk  with  a  strong  acid  reaction  the  other  produced  only  a 
fair  acid  reaction  and  no  clot.  The  latter  organism  developed 
spindle-shaped  forms  very  well  on  serum.  It  was  not  pathogenic 
to  a  mouse. 

Case  VI.— Lab.  No.  7U.  H.  A.  Female,  aged  22.  Fifth  day  of 
the  illness.  The  scarlatinal  rash  is  very  typical  in  the  present 
case.  Two  serum  tubes  were  inoculated,  one  with  TJfimsjf  ^^c.  and 
the  other  with  ^jswir^f  cc.  of  the  tonsillar  mucus.  Both  tubes  gave 
in  48  hours  what  appeared  to  be  a  pure  culture  of  S.  scarlatina;. 
The  procedure  in  the  present  case  was  somewhat  different  to 
that  used  in  other  cases.  The  whole  of  the  growth  in  the 
tube  that  had  been  inoculated  with  xoo^^qo  cc.  of  the  tonsillar 
secretion  was  now  scraped  off,  distributed  in  1  cc.  of  broth  and 
half  of  it  injected  into  a  guinea-pig,  the  other  half  into  a  mouse. 
The  guinea-pig  was  unaffected,  but  the  mouse  succumbed  ou 
the  fifth  day.  Post-mortem  examination  of  the  mouse  showed 
a  collection  of  pus  at  the  site  of  inoculation,  congested 
organs,  and  an  enlarged  spleen.  Cover-glass  preparations  made 
from  the  heart's  blood,  spleen,  kidney,  and  liver  revealed  no 
organisms  of  any  kind.  The  pus  at  the  site  of  inoculation,  how- 
ever, was  crowded  with  the  coccus,  arranged  chiefly  in  pairs  and 
in  short  chains,  and  showing  a  tendency  to  conglomeration.  Agar 
cultures  were  made  from  the  heart's  blood,  kidney,  liver,  and 
spleen  ;  and  from  a  dilution  of  the  pus  at  the  site  of  inoculation 
an  agar  plate  and  a  serum  culture  were  made.  No  growth  what- 
ever occurred  except  from  the  pus  at  the  site  of  inoculation,  which 
gave,  both  on  serum  and  on  agar,  a  pure  culture  of  the  organism 
injected.  In  morphological  and  cultural  characters  this  example 
of  S.  scarlatina;  was  found  to  be  unaltered. 

The  growth  in  48  houra  on  the  serum  tube  inoculated  from  the 
dilution  of  the  pus  of  the  mouse,  and  which  appeared  to  be  a  pure 
culture  of  S.  scarlatinse,  was  scraped  off,  distributed  in  1  cc.  of 
broth,  and  injected  into  a  guinea-pig,  which  died  on  the  seventh 
day.     The  result  of  its  post-mortem  examination  will  be  given  later. 
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Summary. — A  serum  culture  inoculated  with  100*0 off  cc.  of  the     app.  b.No.3. 
tonBillar  secretion  of  a  patient  on  the  5th  day  of  scarlatina  there-  ontbeBacteri- 
fore  gave  in   48  hours  what  appeared   to  be  a  pure  culture  of  t?^byuV**" 
S.  Bcarlatinae.     The  total  growth  was  divided  into  two  parts  and   Gordon, 
a  guinea-pig  injected  with  one,  a  mouse  with  the  other.     The 
guinea-pig  was  unaffected,  but  the  mouse  died  on   the  5th  day 
and   S.  scarlatinse  was  recoveretl  from  it      A  second  guinea-pig 
inoculated  with  the  S.  scarlatinas  recovered  from  the  mouse  died 
on  the  7th  day. 

Case  VII. — Lab.  No.  65.  I.  G.  Female,  aged  4.  Sixth  day  since 
the  attack  began.  A  serum  culture  inoculated  with  oooWir  ^c.  of 
the  tonsillar  secretion  of  the  patient  showed  in  48  hours  a  good 
crop  of  colonies.  The  most  prominent  of  these  were  round, 
opaque,  and  raised.  Microscopically  they  were  found  to  consist 
almost  entirely  of  spindle  and  bacillary-shaped  forms  (Fig.  8, 
Plate  IX.).  The  bacillus-formation  in  fact  was  so  marked  and  their 
shape  and  arrangement  so  suggestive  of  B.  diphtherias  that  the 
question  arose  whether  it  was  not  an  example  of  that  organism. 
A  subculture,  in  broth,  however,  showed  that  the  organism  was 
in  reality  a  streptococcus  (Fig.  10,  Plate  IX,).  In  other  morpho- 
logical and  cultural  respects  the  organism  resembled  S.  scarlatinas. 

There  was,  however,  another  type  of  colony  present  in  the 
serum  culture  made  from  ^^,7,^00  cc.  of  the  tonsillar  secretion. 
The  second  type  of  colony  was  rather  smaller  than  the  first,  less 
raised,  and  showed  distinct  nodulation.  Microscopically  the 
majority  of  the  individuals  were  cocci,  but  here  and  there  a  few 
swollen  and  slightly  bacillary  forms  were  seen.  The  size  was 
smaller  than  in  the  first  kind  of  colony.  Sab-cultures  on  various 
media  showed  that  in  other  respects  the  organism  resembled 
S.  scarlatinas. 

A  mouse  injected  with  a  sub-culture  from  the  first  type  of 
colony  was  unaffected. 

Case  VIII.— Lab.  No.  m.  F.  W.  Male,  aged  J 2.  Sixth  day 
since  the  attack  began.  A  serum  culture  made  with  xuffiroTr  <^c. 
of  the  tonsillar  secretion  of  the  patient  showed  in  the  course  of 
48  hours  three  colonies.  Microscopically  the  colonies  were  found 
to  be  composed  of  a  majority  of  spindle  and  bacillary  forms,  and 
a  minority  of  cocci.  Conglomoration  was  also  very  well  shown. 
In  other  morphological  and  cultural  respects  the  organism  present 
corresponded  with  S.  scarlatinas.  A  mouse  injected  with  it 
showed  on  the.lOth  day  local  suppuration,  which  afterwards  healed 
up. 

A  broth  culture  inoculated  with  ^t^oW^  c^-  <^^  ^^^  tonsillar 
secretion  of  this  case  showed  a  copious  growth  of  streptococci 
that  in  appearance  resembled  S.  scarlatinas  in  broth. 

Case  IX.— Lab.  No.  68.  R.  R.  Male,  aged  14.  Has  had  two 
attacks  of  scarlatina.  It  is  now  39  days  since  the  onset  of  the 
first,  and  25  days  since  the  second  began.  The  patient  is  con- 
valescent. A  serum  culture  made  with  jmrViro  cc.  of  the  tonsillar 
secretion  showed  in  48  hours  several  colonies.  Subcultures  from 
these  gave  only  one  kind  of  organism,  which  in  morphological 
and  cultural  respects  respmblpd  S.  sr;irlatin»\  A  mouse  in- 
oculated with  it,  however,  \Nah  unaffected. 
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App.  B^o.  3.  From  the    same    case    a  broth   culture  was  inoculated   with 

OntheBactori-  irrrfwifif  ^*  ^^  ^^^  tonsillar  secretion.     In  48  hours  the  growth  was 

ti2r  byDr'^"  ^^^^^  ^^  ^®  entirelj'  composed  of  streptococci,  and  many  of  these 

Gordon.  resembled  S.  scarlatinas  when  growing  in  broth. 

Case  X.— I^b.  No.  69.  T.  K.  Male,  aged  17.  Thirty-fourth 
day  since  onset  of  the  attack.  The  patient  has  had  adenitis  as  a 
complication.  From  a  serum  culture  inoculated  with  loo^oo'o  ^• 
of  the  tonsillar  secretion  two  organisms  were  isolated.  Both 
corresponded  in  general  morphological  and  cultural  respects  with 
8.  scarlatinas,  but  while  the  first  produced  a  strongly  acid  reaction 
and  a  firm  clot  in  litmus  milk,  the  second  only  produced  a  fairly 
acid  reaction,  and  no  clot.  A  mouse  injected  with  the  first 
organism  was  found  dead  on  the  16th  day,  but  as  putrefaction  had 
begun  it  was  not  attempted  to  recover  the  organism. 

From  rsijxnru  cc-  ^^  ^^^  tonsillar  secretion  of  the  same  case  a 
broth  culture  was  made.  The  growth  consisted  entirely  of 
streptococci,  which  in  appearance  resembled  S.  scarlatinaa  when 
growing  in  broth. 

Analysis  showing  result  of  Quantitative  Examination 
OP  THE  Tonsillar  Secretion  during  Scarlatina. 


Case. 

stage  of 
Scar- 
latina. 

Approxi- 
mate 
amount  of 
Tonsillar 
Secretion 
used. 

Medium 
inocu- 
lated. 

Organ- 
ism with 
Morph. 
and  Cult. 
Charac- 
ters of 
S.  Scarla- 
tina. 

Effect  of  same 
on  a  Mouse. 

Organ- 
ism with 

Morph. 
and  Cult 
Charac- 
ters of  a 
Pyogenes. 

Effect  of  same 
on  a  Mouse. 

T. 

2nd  day 

Tiiaev  cc. 

Serum 

+ 

Dead  Srd  day 

+ 

Dead  Srd  day 

n. 

3rd  day 

TnsSoa  CC. 
iWinre  CC. 

Agar.. 
Serum 

Dead  10th  day 
Unaffected     . . 

+ 

Dead  8th  day 

m. 

4th  day 

Btfioo  CC. 

Serum 

+ 

Unaffected     . . 

— 

IV. 

4th  day 

nhsa  CC. 
rcixstns  CC. 

Agar-. 
Serum 

+ 
+  + 

Dead  10th  day 

Dead  Srd  and 
4th   day    re- 
spectively. 

— 

Dead  2nd  day 

V. 

5th  day 

9V900C    CC. 

Serum 

+ 

Unaffected     . . 

— 

VL 

6th  day 

iirdVon  CC. 

Perura 
Serum 

Serum 

4- 

Dead  5th  day. 

— 

VII. 

6th  day 

sw^Wj  CC. 

+ 

Unaffected     . . 

— 

vin. 

6th  day 

T.TSjhm  CC. 

Seram 

+ 

Local  suppura- 
tion 10th  day. 
Becovery. 

— 

L 

IX. 

IRthday 

iBiAnnv  CC.  j 

Serum 
Serum 

+ 

Unaffected     . . 

— 

X. 

Mthday 

m^^v  CC. 

»- 

Dead  16th  day, 
org.   not   re- 
covered. 

"■ ' 

•  « 

867 


SOMMARY.  APP.  B^No.  3. 

On  the  Bacteri- 

1.  Organisms  haying  the  morphological  and  cultural  characters  ^}^^^^^' 

of  Streptococcus  scarlatinje  were  isolated  from  the  secretion   Gordon. 
on  the  surface  of  the  tonsil  in  all  10  cases  of  scarlatina 
examined. 

2.  In  six  cases  the  specimen  of  S.  scarlatinas  isolated  from  the 

tonsillar  secretion  proved  virulent  for  a  mouse,  but  in  four 
cases  the  mouse  was,  apparently,  unaffected . 

«).  In  fieven  cases  S.  scarlatinse  was  the  only  organism  present  in 
the  serum  cultures  made  from  dilutions  varying  from 
^xr^mr  cc.  to  ^Tnroiny  cc.  of  the  tonsillar  secretion. 

4.  In  three  cases  an  organism  having  the  morphological  and 

cultural  characters  of  Streptococcus  pyogenes  was  present 
together  with  S.  scarlatinse  in  the  serum  culture  made  from 
a  high  dilution  of  the  tonsillar  secretion. 

5.  In  all  three  cases  the  specimen  of  S.  pyogenes  proved  fatal  to 

a  mouse. 

6.  The  three  cases  in  which  S.  pyogenes  w^as  present  were  the 

earliest  examined ;  the  stage  being  the  second,  third,  and 
fourth  day  of  the  disease,  respectively. 

7.  The  presence  of  S.  pyogenes  in  the  serum  cultures  from  the 

tonsillar  secretion  in  so  early  a  stage  of  the  disease,  and  the 
fact  that  it  was  so  abundant  there,  point  to  its  bearing  an 
important  role  in  the  early  stage  of  scarlatina. 

8.  Conversely,  its  absence  in   the    serum  cultures  from    the 

tonsillar  secretion  in  the  other  seven  cases  makes  it 
equally  impossible  to  attribute  to  S.  pyogenes  anything  but 
a  subsidiary  role  in  the  causation  of  the  strictly  scarlatinal 
process. 


(B.)  The  Tonsillar  Secretion  in  Cases  of  Suspected 

Scarlatina. 

The  following  three  cases,  which  occurred  during  an  outbreak 
of  scarlatina  in  a  public  school,  were  regarded  with  suspicion, 
l)ecause  the  persons  had  been  associated  with  others  who  developed 
at  the  same  time  typical  scarlatina.  In  these  three  cases,  however, 
the  diagnosis  of  scarlatina,  on  clinical  grounds,  was  not  justified  at 
the  time  of  making  the  bacteriological  examination.  I  am  indebted 
to  N.  H.  Joy,  Esq.,  M.R.C.S.,  for  particulars  of  the  cases,  and  for 
the  opportunity  of  examining  them. 

Case  I. — S.  G.  Schoolboy,  aged  11,  has  been  as  much  exposed 
to  infection  as  his  brother  who  has  developed  scarlatina.  He  has 
never  complained  of  sore  throat,  nor  of  any  malaise.  For  the  last 
three  days  his  throat  has  been  slightly  reddened,  the  congestion 
spreading  on  to  the  palate.  The  temperature  has  been  taken  night 
knd  morning  for  the  last  five  days,  and  has  been  found  to  be  very 
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App.  B,No.  3.  Hlightly  above  normal,  but  never  higher  than  99*8°  F.     He  is  a 

On theBocteri-  ver}'  excitubJe  child,  and  Mr.  Joy  believes  that  the  slight  rine  of 

Sna^by^'^*"  temperature  may  be  due  to  this  cause.    The  cervical  glands  are 

Gordon.     '  not  enlarged,  and  no  rash  has  been  observed. 

A  surface  agar  plate  made  from  a  dilution  of  the  swab  from  the 
patient's  throat  showed  several  colonies  of  Staphylococcus  aureus, 
and  a  majority  of  streptococcus  colonies.  Two  types  of  strepto- 
coccus were  isolated,  one  of  them  of  the  medius  class  as  regards 
its  growth  in  broth,  while  the  other  showed  shorter  chains  and  a 
tendency  to  conglomeration  in  the  same  medium.  Both  strepto- 
cocci clotted  milk  with  a  strongly  acid  reaction  in  two  days. 
The  streptococcus  showing  a  tendency  to  conglomeration  was 
injected  into  a  mouse,  which  was  unaffected. 

I  failed,  therefore,  to  isolate  a  streptococcus  identifiable  with 
S.  scarlatinsB  from  this  case.  Mr.  Joy  informed  me  later  that  no 
desquamation  occurred. 

Case  II. — A.  C.  Housemaid,  18,  does  not  know  if  she  has 
previously  had  scarlatina,  but  has  been  in  contact  with  it  before 
without  becoming  infected.  For  the  last  five  days  she  has  been 
suffering  from  an  affection  that  does  not  differ  from  an  ordinary 
attack  of  follicular  tonsillitis.  The  course  of  the  disease  has  been 
characteristic  of  follicular  tonsillitis,  and  she  is  practically  well 
now,  but  the  fauces  are  still  congested.  The  cervical  glands  are 
not  enlarged,  and  there  are  no  signs  of  a  rash. 

A  sui-face  agar  plate  made  from  a  dilution  of  the  swab  from 
this  case  showed  no  staphylococcus  colonies,  but  many  strepto- 
coccus colonies.  Several  of  the  latter  were  subcultured,  and  all 
appeared  to  be  of  the  same  kind.  This  streptococcus  made  broth 
turbjd,  and  microscopically  chains  of  medium  length  were  found. 
Milk  was  clotted  with  a  strongly  acid  reaction  in  three  days.  A 
mouse  injected  with  the  streptococcus  was,  ,  apparently, 
unaffected. 

No  Streptococcus  scarlatinse,  therefore,  was  isolated  from  this 
case.  Mr.  Joy  informed  me  later  that  no  desquamation  had  been 
observed. 

Casb  III: — W.  V.  Schoolboy,  aged  15,  had  a  severe  attack  of 
scarlatina  three  years  ago.  He  had  a  sore  throat  and  a  rise  of 
temperature  a  week  ago,  and  was  in  consequence  isolated.  No 
rash  has  appeared.  The  cervical  glands  are  enlarged.  The 
temperature  has  been  raised  for  a  week,  but  he  is  now,  on  the 
eighth  day,  much  better ;  the  only  symptons  lingering  being 
slight  congestion  of  the  fauces,  and  some  enlargement  of  the 
cervical  glands. 

A  surface  agar  plate,  made  from  a  dilution  of  the  swab  from  the 
patient's  throat,  showed,  besides  Staphylococcus  albus,  a  majority 
of  streptococcus  colonies.  Two  types  of  the  latter  were  sub- 
cultured.  In  the  first,  the  original  colony  on  the  agar  plate  was 
nodulated.  Broth  was  made  turbid  by  the  streptococcus,  and 
conglomeration  was  found  microscopically.  Litmus  milk  showed  a 
strongly  acid  reaction,  and  was  firmly  clotted  in  two  days.  A 
mouse  injected  with  the  streptococcus  showed  no  Byraptoins  till 
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the    ninth   day,    when  local  snppnration  began  at  the   site  of    app.b.No..% 

inoculation.    After  spreading  for  a  little  this  healed  up,  and  the  ontheBiiotori- 
mouse  recovered.  oiofinrofSgarift- 


The  second  type  of  streptococcus  present  had  the  following 
characters.  The  original  colony  on  the  agar  plate  was  smooth, 
with  a  slightly  ragged  edge,  but  no  nodulation.  In  the  broth 
subculture  the  fluid  was  left  clear  and  the  growth  occurred  as 
small  flocculi,  which  tended  to  collect  together  at  the  foot  of  the 
tube  into  little  balls.  The  growth  was  easily  spread  over  a  cover- 
slip,  and  microscopically  the  appearance  was  that  of  streptococcus 
pyogenes,  the  chains  being  of  medium  length  and  showing  at 
places  a  considerable  tendency  to  conglomeration.  Litmus  milk 
showed  a  fairly  acid  reaction,  but  no  clot  even  in  a  month.  The 
growth  of  this  streptococcus,  both  on  agar  and  on  gelatine,  was 
more  profuse  than  that  of  the  first.  A  mouse  injected  with  it 
died  in  three  days  and  the  streptococcus  was  recovered  from  its 
blood  and  organs  in  pure  culture. 

Tn  this  case,  therefore,  where,  although  no  rash  was  observed, 
the  clinical  symptoms  were  more  suggestive  of  scarlatina  than  in 
the  two  previous  cases,  two  kinds  of  virulent  streptococcus  were 
isolated  from  the  throat.  The  first  resembled  S.  scarlatinas  in  the 
morphological  and  cultural  characters  observed,  the  second 
S.  pyogenes.  The  former  produced  a  local  reaction  in  the  mouse 
on  the  ninth  day,  the  latter  a  fatal  result  on  the  third  day.  The 
bacteriological  results  therefore  tended  to  confirm  the  suspicion 
that  this  was  a  case  of  scarlatina,  a  suspicion  that  received  in  turn 
subsequent  clinical  confirmation  in  Mr.  Joy^s  observation  of  some 
desquamation  between  the  toes  and  at  the  tips  of  the  fingers. 

There  was  another  point  about  this  outbreak  of  scarlatina  that 
had  been  engaging  attention,  and  that  was  its  source.  Although 
scarlatina  had  been  for  some  time  in  the  neighbourhood,  no  cases 
had  been  observed  in  the  immediate  vicinity  of  the  school.  Some 
communication  had  of  necessity  occurred  between  the  infected 
localities  and  the  particular  village  in  which  the  school  was  situated. 
It  was  possible,  therefore,  that  from  the  village  one  of  the  school- 
boys had  carried  the  infection  either  directly  or  indirectly  to  his 
schoolfellows,  and  so  started  the  outbreak.  There  was,  however, 
another  possible  vehicle  of  the  infection,  namely,  the  milk. 
Mr.  Joy  was  at  some  pains  to  investigate  this  source,  but  there 
were  several  points  that  tended  to  exclude  the  milk  as  the  vehicle 
of  the  virus.  Chief  among  them  was  the  fact  that,  although  the 
boys  who  developed  scarlatina  had  all  partaken  of  milk  from 
the  same  source,  their  schoolfellows  who  had  also  taken  the  milk 
escaped.  There  was  no  reason  to  suspect  the  cows  at  the  farm  of 
suffering  from  any  disease.  Mr.  Joy  therefore  inquired  into  the 
personal  health  of  the  people  concerned  in  the  milk  supply,  and 
he  found  that  among  them  was  a  girl  who  had  been  suffering 
from  a  sore  throat  for  some  time.  Although  she  bad  been  ill  in 
this  way  for  some  weeks  there  was  no  history  of  a  rash.  The 
girl,  however,  now  showed  some  desquamation,  and  at  places  she 
showed  "  pin  point  peeling." 

A  swab  from  the  throat  of  this  case  was  sent  me  by  Mr.  Joy 
and  from  it  I  made  a  surface  agar  plate.    From  the  latter  I  i^:olate(i 
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iVp.  B,  No. .%  a  streptoooccuB  that  had  the  morphological  and  caltnral  characters 
Qntheiacteri-  ^^  ^^  Bcarlatin8B,  and  when  injected  into  a  mouse  broaght  about 
oiogyofs^ria-  its  death  on  the  eighth  day.  In  virulence,  therefore,  this  strepto- 
Oordoiu    ^'      coccus  also  Corresponded  with  S.  scarlatinae. 

Accordingly  the  bacteriological  evidence  obtained  in  this  case, 
as  in  the  other,  was  of  a  confirmatory  nature  to  the  clinical.  But 
for  the  reasons  stated  above  it  cannot  be  said  that  the  origin  of 
the  outbreak  is  also  made  clear  at  the  same  time,  although  the  ^ts 
elicited  go  some  little  way  to  affording  a  possible  explanation. 

Analysis  op  Cases  op  suspected  "School"  Scarlatina. 


Case. 

I. 

n. 

in. 

rv. 

Occupation. 

Schoolboy. 

Housemaid. 

Schoolboy. 

Girl     at     milk 
supply. 

Past  history  re 
Scarlatina. 

Not  hitherto 
infected. 

Though      pre- 
viously    ex- 
posed, not  in- 
fected. 

Severe   scarla- 
tina B   years 
ago. 

Not  known    to 
have  been  in- 
fected. 

Present^ 
illness.'* 

'Fever 

Very     slight 
for  2  days. 

j 
Slight.         '  Fever     for     a 
week. 

None  observed. 

mi 

1 

Bash 

None. 

None.                    None. 

None  observed. 

Throat 

Slightlv  red- 
dened. 

Follicular  ton- 
sillitis. 

Sore  throat. 

Persistent    sore 
throat. 

Cerv. 
.glands. 

Not  enlarged 

Not  enlarged. 

Knlarged. 

Not  enlarged. 

Desquamation 

None. 

None. 

Desquamated 
between  toes 
and  at  tips  of 
fingers. 

Pin-point  peel- 
ing at  places, 
flakv  desqua- 
mation   of 
pal  m  s     of 
hands. 

Clinical    diag- 
nosis. 

Slight     sore 
throat 

Follicular  ton- 
sillitis. 

r  Scarlatina 
without  rash. 

rScarlatina 
without  rash. 

Bacilli  .. 

None. 

1 
None.                    None. 

None. 

Staphylococci 

Aureus. 

None.          '          Albus. 

Aureus.     Albns. 

1 

1 

S 

1 

Streptococci  .. 

Many.      The 
one     most 
resemblin  g 
S.scarL  was 
injected  in- 
to a  mouse 
with     no 
result. 

Many.     Only    Many.     One 
one     resem-  ,      resembling  S. 
bling  8  scarl.        pyogenes 
wasfound.  A        killed     a 
mouse  inject-  >     mouse    in    3 
ed    with    it  '     days.    An- 
was       un-  1      other  resem- 
affected.               bling  S.  scarl. 

produced    in 
lO  days  local 
suppuration, 
from    which 
mouse       re- 
covered. 

Many.    One  re- 
sembling     S. 
scarL      killed 
a    mouse   on 
the    8th  day. 
The  organism 
was  recovered 
from  local 
lymph    gland 
and     from 
blood    and 
organs. 

Result    and   8. 
scarlatineB, 

Negative. 

Negative.               Positive. 

1 

Positive. 
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(C.)  Thb  Sbcrbtion  on  thb  Surfaob  of  thb  Tonsil  during   app.  b.  no.  s. 

AN  Attack  of  Diphtheria.  onthoB^teri- 

In  order  that  the  resultB  obtained  by  the  study  of  the  bacterio-  SnaJby^S?^' 
l^gy  of  the  tonsillar  secretion  dnring  scarlatina  may  be  correctly  Gordon. 
interpreted,  it  is  highly  desirable  to  have  some  information 
concerning  the  micro-organisms  to  be  met  with  in  the  same 
sitriation  in  other  conditionH.  Some  comparative  observations  on 
th(*  bacteriology  of  the  tonsillar  secretion,  both  normally  and  also 
in  inflamed  but  non-scarlatioal  states,  were  included  in  my  last 
report.  During  the  past  year  these  observations  have  been 
continued,  special  attention  having  been  paid  to  the  tonsillar 
secretion  during  an  attack  of  diphtheria. 

The  same  procedure  has  been  practised  in  these  further  control- 
observations  as  in  the  further  examination  cf  tiie  8ca3*latinal 
throat.  By  means  of  a  high  but  approximately  known  dilution, 
it  has  been  possible  to  inoculate  media  with  a  very  small  quantity 
of  the  tonsillar  secretion.  8erum  has  been  the  chief  initial 
culture  medium  used,  but  in  fiome  cases  broth  cultures  were  also 
made.  The  advants^e  of  the  dilution  method  in  restricting 
attention  to  the  organisms  most  numerously  present  is  consider- 
able, for  in  this  way  prominence  is  given  to  the  important  subject 
of  relative  abundance. 

In  the  secretion  on  the  surface  of  the  normal  tonsil,  and  in 
normal  saliva,  I  have  found  that  streptococci  are  abundant,  and 
may  even  exceed  100,000  per  cc.  Those  streptococci  obtainable  from 
the  tonsillar  secretion  of  apparently  healthy  individuals  are  also 
various ;  while  the  familiar  types  of  longus,  medius,  and  brevis  are 
all  to  be  met  with,  intermediate  forms  occur  that  cannot  be 
definitely  included  in  any  of  these  classes.  A  point  of  some  im- 
portance is  that  Gram's  stain  is  held  by  almost  all  of  them.  Some 
of  the  streptococci  present  in  the  normal  throat  may  show  marked 
coherency  and  conglomeration,  rivalling  even  S.  scarlatinse  in 
this  respect.  The  clotting  of  litmus  milk  with  a  strongly  acid 
reaction  is  also  sometimes  effected,  and  bacillus  formation  is  by 
no  means  infrequently  exhibited.  Some  of  them  also  show 
nodulation  of  their  colonies.  But  whenever  tested  on  a  mouse 
tlipse  streptococci  of  the  normal  mouth  and  throat  have  not  as  yet 
been  found  to  exhibit  any  pathogenicity  whatsoever.* 

Streptococci,  therefore,  of  various  kinds,  some  approaching  8. 
Bcarlatinae  in  one  or  more  ways,  but  without  pathogenicity  for 
the  mouse,  have  been  found  to  occur  in  the  tonsillar  secretion 
without  apparently  interfering  with  the  health  of  their  host.  So 
common  Indeed  is  streptococcus  in  normal  saliva  that  I  believe 
that  this  class  of  organism  is  characteristic  of  the  mouth  and 
pharynx,  somewhat  after  the  manner  that  B.  coli  is  characteristic 
of  the  lower  portion  of  the  alimentary  tract.  It  must  npt, 
however,  be  supposed  that  the  abundance  of  streptococci  in  the 
normal  tonsillar  secretion  discounts  the  significance  of  the 
presence  of  a  pathogenic  organism  of  this  group  in  scarlatina  any 
nore  than  the  significance  of  the  typhoid  bacillus  in  typhoid 
fever  is  impaired  by  the  fact  that  it  belongs  to  the  same  group  as 
B.  coli  of  the  normal  intestine. 

*  The  only  exception  to  this  statement  is  Diplococcus  Pneumoniso  which  is 
oocftsionally  met  with  in  oultores  from  the  normal  throat  and  resemhles  S.  brevis 
in  broth. 
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.▲PP.  B,  No.  3.  It  remains  neyertheless  a  matter  of  some  importance  to  ascertain 
On  theiacteri.  ^^^  behaviour  of  these  indigenoas  streptococci  when  B.  diphtheriae 
^cT^^ia-  in  an  actively  pathogenic  state  is  multiplying  in  the  throat.  The 
Gordon!^     *      problem,  however,  is  one  of  no  little  complexity,  and  requires 

prolonged  and  detailed  study  before  any  very  definite  conclusions 
can  be  drawn.  The  following  observations  only  touch  the  fringe 
of  a  subject  that,  apart  altogether  from  the  point  of  view  of  the 
bacteriology  of  scarlatina,  is  of  no  little  importance  for  the  truer 
understanding  not  only  of  diphtheria,  but  also  of  other  diseases 
of  the  mouth,  pharynx,  or  respiratory  passages  in  which  patho- 
genic micro-organisms,  whether  already  identified  or  not,  are 
concerned  : — 

Oasb  L— -£.  G.  Female,  aged  five.  Fourth  day  Binoe  the  attack  of  diphtheria, 
which  is  a  seyere  one,  began.  The  following  cultures  were  made  from  the 
tonsillar  secretion  * — 

^ith  rvjfojsjs  CO.  a  serum  culture. 

ft    rsT^nm  <)0.  a  broth  culture. 

i»    looooof  <^'  *  •firnm  culture. 

M    TTJTj4?njTy  00-  » l>w>th  culture. 

The  serum  inoculated  with  ^  &(feoo  oc*  showed,  after  17  hours  at  37^  G., 
numerous  grey  raised  colonies  of  a  iMcillus  morphologically  indistinguishable 
from  B.  diphtheriae,  and  giving  a  positive  result  with  Neisser's  stain.  Some 
smaller  colonies,  also  present,  tamed  out  to  be  streptococci,  and  str^Dtoooocus 
chains  were  also  found  in  the  condensation  fluid  at  the  foot  of  the  tube.  The  broth 
inoculated  with  a  &o\>op  ^-  ^^  ^®  tonsillar  secretion  showed  turbidity  and 
flocculi.  Microscopically  cocci  alone,  seemingly  all  streptococci,  were  present. 
The  serum  tube  inoculated  with  -n^^iiRnT  <^-  ^^  ^^  tonsillar  secretion  showed  in 
48  hours  no  growth  on  the  surface,  but  in  the  condensation  fluid  a  streptococcus 
was  present  in  pure  culture.  The  broth  inoculated  with  loooooo  ^'  ^^  the  ton- 
sillar secretion  remained  clear,  and  at  the  foot  of  the  tube  was  a  flooculus  that 
was  found,  on  microscopical  examination,  to  be  a  long  streptococcus  showing  at 
places  considerable  tendency  to  conglomeration.  An  agar  plate  sub-culture 
showed  tiiat  the  streptococcus  was  present  in  the  broth  in  pure  culture, 

Partieulan  of  the  Organitmt  Isolated, — The  bacillus  present  in  the  serum  tube 
inoculated  with  ^  soooo  ^*  ^^  tonsillar  secretion,  and  having  the  morphological 
appearance  of  B.  diphtherisB,  was  sub-cultured  in  various  media,  and  found  to 
abo  have  the  cultural  characters  of  that  organism.  In  litmus  milk  at  S?"*  0.  an 
acid  reaction  was  slowly  produced,  but  no  clot.  A  guinea-pig,  inoculated  with 
1  cc.  of  a  48  hours'  broth  sub-culture,  died  in  48  hours,  and  showed,  post-mortem, 
the  lesions  usually  produced  by  B.  diphtheriae.  Serum-cultures  were  made  from 
the  site  of  inoculation,  spleen,  kidney,  liver,  and  heart's  blood.  In  the  case  of  tiie 
former  locality  alone  was  the  organism  recovered,  the  other  cultures  remaining 
sterile.  The  bacillus  was  thus  identical  with  B.  diphtherias  in  morphological, 
staining,  cultural,  and  pathogenic  respects. 

From  the  same  serum  culture  inoculated  with  y^x^nic  cc.  of  the  tonsillar 
•ecretion  a  streptococcus  was  also  isolated.    Its  characters  were  as  follows  : — 

Brtfth  one  day,  37°  C. — The  fluid  is  slightly  turbid,  and  a  deposit  is  collected  at 
the  side  and  foot  of  the  tube.  Microscopically  the  organism  present  is  found  to 
be  a  streptococcus  showing  a  marked  tendency  to  conglomeration. 

Litmtu  Milk,  37°  0. — In  one  day  a  strong  acid  reaction  is  produced,  and  in  two 
the  milk  is  firmly  clotted. 

Agar  onfi  day,  37°  G. — The  growth  is  less  copious  than  in  the  case  of  S.  pyogenes. 
The  colonies  are  small,  oval  or  irregular,  and  slightly  granular.  Microscopically 
it  is  found  to  be  composed  of  minute  cocci  often  arranged  in  chains,  and  showing 
some  tendency  to  conglomeration. 

Gelatine,  2(f  C. — The  growth  is  slower  than  that  of  Streptococcus  pyogenes. 

Pathogenirify. — A  mouse  and  a  guinea-pig  were  both  injected  with  a  48  hours 
broth  sub-culture  of  the  streptococcus.    Neither  was  affected. 

The  streptococcus  present  in  pure  culture  in  the  serum  tube  inoculated  with 
Tvoffovu  ^'  ^^  ^^  tonfiillar  secretion  was  identical  in  morphological  and  cultural 


373 

reepeoto  with  that  preernt  in  the  broth  iuooulated  with  the  f»me  amount.    The     app.  b,  Nc.  8. 

Btreptoooooa»«  had  the  followlnjc  characters  : —  — — 

On  the  Baoten- 
Brtfth  tme  day  37°  G. — The  fluid  remains  clear,  growth  ooourring  in  the  form  ologyof  Soaria* 

of  a  conglomerate  flooculus  at  the  fcot  of  the  tu^.    MioroeoopiciUly  coherency  ^°^  ^^  ^* 

is  so  marked  as  to  rival  even  the  most  coherent  type  of  S.  scarlatinas  in  this   ^0'^^°- 

respect. 

LUmiu  M'Uk  37°  C. — In  two  days  there  is  a  slight  add  reaotion.  In  a  week 
the  acidity  has  increased.    In  a  month  there  is  still  no  clot. 

Agar  one  day  'iV  C— ll*ere  is  a  fair  growth  of  round  or  oval,  grey,  slightly 
granular  colonies.  The  growth  is  a  little  lees  extensive  than  in  the  case  of 
^*  pyogenes.  Miorosoopically  conglomeration  is  seen.  The  individuals  are  for 
the  most  part  minute  cocci.  A  few  spindle-shaped  forms  were  seen,  but  no 
baoillary  forms. 

Pathogeniciiy. — ^A  mouse  inoculateil  with  a  48  hours*  broth  sub-culture  of  the 
streptococcus  isolated  from  the  serum  culture  was  unaffected. 

Summary. ^The  secretion  on  the  surface  of  the  tonnil  of  this  case  of  severe 
diphtheria  contained  on  the  fourth  day  of  the  disease,  at  least  250,000,  but  under  a 
million  diphtheria  bacilli  per  cc.  and  at  least  one  million  streptooooci  per  oc. 
But  while  the  diphtheria  bacillus  isolated  from  ^  ftoooo  cc.  of  the  tonsillar 
secretion  produced  death  iii  a  gruinea-pig  in  48  hours,  neither  the  streptococcus 
isolated  from  the  same  culture,  nor  that  isolated  from  TirirroTT^y  <^-  of  the  ton- 
sillar secretion,  was  pathogenic  to  a  mouse.  Both  the  streptococci,  however, 
resembled  S.  scarlatinsB  in  one  or  more  morphological  and  cultural  respects. 
Therefore,  althongh  these  streptococci  were  more  abundant  than  bacillus 
diphtheriae  in  the  tonsillar  secretion,  they  did  not  appear  to  have  any  pathogenic 
sigpiificanoe. 

Owing  to  the  fact  that  in  some  other  cases  of  diphtheria  examined  at  the  same 
time  the  cultures  made  from  dilutions  similar  to  those  used  in  this  case  gave 
either  no  growth  at  all,  or  only  a  few  streptococci,  it  was  decided  to  make  the 
primary  cultures  in  future  from  a  lower  dilution  of  the  tonsillar  secretion.  In 
the  remaining  oases  of  diphtheria,  therefore,  no  serum  cultures  were  made  from 
less  amounts  of  tonsillar  secretion  than  approximately  Tinnnn;  <^> 

Cask  II. — £.  D.  Female,  aged  8.  Fourth  day  since  the  attack  of  diphtheria 
began.    From  the  tonsillar  secretion  the  following  cultures  were  made  : — 

With    sjsijsjs  cc.  a  serum  culture. 


f*    T?nnnm  <^*  ^  broth  culture. 
1 


' —  oc.  do. 


The  following  results  were  obtained : — The  serum  culture  inoculated  with 
zishsii  <^'  of  tonsillar  secretion  showed  in  17  hours  numerous  colonies  of  a 
bacillus  morpholoidcally  resembling  B.  diphtherias,  and  also  some  smaller  colonies 
of  streptococci.  The  sorum  culture  made  from  tdtsWt  oc.  also  showed  the 
diphtheria-like  bacillus  together  with  streptococci.  The  two  broth  cultures, 
inoculated  respectively  with  loJopg  oc.  and  j^jooo  cc.  of  tonsillar  secretion,  both 
showed  turbidity  and  flocculi.  Microscopical  examination  showed  that  in  each 
case  the  growth  in  the  broth  consisted  entirely  of  cocci,  of  which  the  groat 
majority  appeared  to  be  streptococci.  Xo  diphtheria  bacilli  were  seen  in  the 
broths 

Particulars  of  the  Organisms  Isolated. — A  sub-culture  of  the  bacillus  morpho- 
logically resembling  B.  diphtherias  was  made  from  a  colonv  of  it  in  the  serum 
tube  that  had  been  inoculated  with  iQQaaa  cc.  of  tonsillar  secretion.  When 
grown  in  litmus  milk  the  bacillus  produced  a  feeble  acid  reaction,  but  no  clot : 
and  in  other  cultuiul  respects  it  also  resembled  B.  diphtherias.  A  guinea-pig 
injected  with  I  cc.  of  a  48  hours*  broth  sub-culture  was  dead  in  48  hoars  with 
the  appearances  usually  produced  by  B.  diphtherise.  The  bacillus  was  recovered 
from  the  site  of  inoculation,  but,  as  in  Case  I.,  not  from  elsewhere.  In  morpho- 
logical, oultund,  and  pathogenic  respects,  therefore,  this  bacillus  was  identical 
wiUi  B.  diphtherise. 

From  the  serum  culture  inoculated  with  T^n^rnr  oc.  of  tonsillar  secretion  a 
Btreptocoooofl  was  also  isolated.    Its  char  usters  were  as  ioUows  : — 

Brvth  tme  day  37°  C— Turbidity  is  produced,  and  there  is  a  conglomerate 
precipitate  of  growth  at  the  foot  of  the  tube.    Microscopically  the  growth  was 
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APP.  B,  ^'o.  8.    ^ound  to  oontiBt  of  a  ptreptocoocas  riralling  S.  soarlatlnfls  in  ooherenoj  and 

'—    *       oonglomeration. 
OnlheBAoteri- 

okwyofSoarla-       Agar  condenMotim  fluid  2  dayt  37°  C— Conglomeration  is  well  marked.    The 
SordonT  ^''       chains,  which  are  well  seen  at  plaoes,  are  of  medium  length.   Baoillary  forms  are 

present  among  a  majority  of  ooooos-shaped  individnals. 

Serum  condewuUiati  fluid  1  day  37°  G.  Chain  formation  is  better  developed 
than  in  the  two  previoos  media.  Conglomeration  is  indicated  at  places.  The 
individuals  are  mostly  coccus-shaped,  but  a  few  are  slightly  baoillary. 

Litmut  fitilk  37^  C— By  the  second  day  there  is  a  strong  acid  reaction  and  the 
milk  is  firmly  clotted. 

Agar  colonies  1  day  37°  C. — ^The  gprowth  is  less  profuse  than  in  the  case  of 
Streptococcus  pyogenes.  The  colonies  are  grey,  lightly  granular,  and  rather 
irregular  in  shape.  At  their  edges  chain-work  is  seen  in  some  instances.  Micro- 
scopically conglomeration  is  well  shown,  and  among  a  majority  of  coed  are  some 
badllary  forms. 

Serum  growth  1  day  37°  C— The  gnrowth  is  slight,  in  fact  it  is  not  more  profuse 
than  on  agar.  Microscopically  several  spindle-shaped  forms  and  a  few  baoillary 
ones  are  seen  among  a  majority  of  cocci. 

Gelatine  growth  20°  C. — ^The  growth  is  slower  than  that  of  Streptococcus 
pyogenes,  and  maorosoopically  resembles  S.  scarlatinsB.  Inq^reesion  preparations 
made  on  the  seventh  day  show  that  the  great  majority  of  the  individuals  are 
cocou8*shaped,  but  that  a  few  oval-shaped  individuals  are  also  present.  Xo 
definite  spindle  or  baoillary  forms  were  observed. 

Pathogenicity, — A  mouse  injected  with  this  streptococcus  was  dead  in  48  hours. 
Post-mortem  there  was  sub-cutaneous  exudation  at  the  site  of  inoculation,  con- 
gested organs  and  an  enlarged  spleen.  The  streptococcus  was  recovered  from  the 
subcutaneous  exudation,  but  not  from  elsewhere.  The  morphological  and 
cultural  characters  were  found  to  be  the  same  as  before  except  in  two  respects. 
While  the  growth  in  broth  is  as  coherent  as  before,  the  fluid  is  now  left  quite 
clear,  and  secondly,  the  agar  colonies  now  show  no  baoillary  forms,  but  consist 
entirely  of  cocci. 

Summary. — ^The  tonsillar  secretion  in  this  case,  on  the  fourth  day  of  the  attack 
of  diphtheria,  contained  at  least  100,000  virulent  diphtheria  bacilli  per  co.  There 
were  also  at  least  250,000  streptococci  per  cc.  present  in  the  tonsillar  secretion,  and 
amongst  them  was  a  virulent  streptococcus  having  some  of  the  most  prominent 
morphological  and  cultural  characters  of  one  type  of  S.  scarlatinse,  and  present  to 
^e  extent  of  at  least  100,000  per  cc. 

Case  III. — A.  R.  Female,  aged  3.  Sixth  day  since  the  attack  of  diphtheria 
began.    The  following  .cultures  were  made  from  the  tonsillar  secretion  : — 

^i^  suArnr  <^*  ^  serum  culture. 
V    TxnArou  00'  do. 

f)     rmhni  <^*  ^  broth  culture. 

♦I      IfiOoOTF  ®®*  do. 

The  results  were  as  follows  : — Both  serum  cultures  showed  a  majority  of 
colonies  of  a  bacillus  morphologically  resembling  B.  diphtherise,  and  in  the 
minority  several  smaller  colonies  of  streptococci.  Both  broth  cultures  showed 
turbidity  and  granular  flocculi ;  and  microscopical  examination  showed  that  in 
each  case  the  growth  consisted  entirely  of  streptococci,  which  had  for  the  most 
part  a  distinct  tendency  to  conglomeration.  No  diphtheria  bacilli  were  obeerved 
in  the  broth  cultures. 

Particular*  of  t  fie  Organism*  Isolated, — A  sub-culture  of  the  bacillus  bearing  a 
morphological  resemblance  to  bacillus  diphtheria  was  made  from  a  colony  of  it 
in  the  serum  tube  inoculated  with  TviAnnf  cc*  of  tonsillar  secretion.  It  was  found 
that  in  cultural  respects  the  bacillus  also  resembled  B.  diphtherisB.  A  guinea-pig 
inoculated  with  1  cc.  of  a  48  hours*  broth  sub-culture  succumbed  in  48  hours 
with  the  appearances  usually  produced  by  B.  diphtherias.  The  bacillus  was 
recovered  from  the  site  of  inoculation.  The  bacillus  therefore  resembled 
B.  diphtherise  in  pathogenic  as  well  as  in  morphological  and  cultural  respects. 


A  streptOGooons,  also  isolated  from  the  eeroin  tube  that  had  been  Inoonlated     Arp.B,Ko^l« 
with  <nnAnn»  <^*  ^^  tongillar  secretion,  bad  the  following  oharaoters  :— >  — 

On  the  Bacterid 

Brtfth  1  day  SI'*  C— The  flnid  is  turbid,  and  conglomerate  floooali  are  collected   oloffyc^Scttrla- 
at  the  foot  of  the  tube.    Microscopically  a  Btreptococcns  exhibiting  marked  con-   q^^q^    -  * 
glomeration  was  found  to  be  present. 

Agar  condensation  Jtuid  2  dau»  37*'  C. — Both  conglomeration  and  chain- work  are 
seen.  The  majoritiy  of  the  IndiTiduals  are  coccus-shaped,  but  a  few  spindles  and 
badllary  forms  are  also  present. 

Serum  eondentalion  fiuid  1  day  37"  C. — Chains  are  better  developed  than  in 
previous  media.  Conglomeration  is  also  shown.  While  the  majoritj  are  coooos* 
shaped  a  few  spindles  and  bacillarj  forms  are  present. 

Litmiu  milk  37^  C. — There  is  a  strong  acid  reaction  in  48  hours,  and  the  milk 
is  firmly  clotted. 

Agar  eohmiet  1  da^  87^  C. — The  growth  is  rather  more  profuse  than  that  of 
S.  soarlatinsB,  but  it  is  less  extensive  than  that  of  S.  pyogenes.  Microscopically 
conglomeration  is  well  marked.  The  majority  of- the  individuals  are  coccus- 
shaped,  but  a  few  spindles  and  badllary  forms  are  found  on  searching. 

Serum  groujth  1  day  37°  C. — The  growth  is  less  extensive  than  on  agar. 
Coherency  of  the  growth  is  marked,  llie  majority  of  the  individuals  are  coccus- 
shaped,  but  a  few  spindles  and  slightly  bacillary  forms  are  present. 

Gelatine  coUmiet  20°  C. — The  growth  is  slow  and  macroscopically  resembles 
that  of  S.  soarlatinse.  Impression  preparations  made  on  the  seventh  day  show 
that  the  growth  is  entirely  composed  of  oooci,  no  spindles  or  bacillary  forms 
being  seen. 

PatkogenicUy. — A  mouse  injected  with  the  streptococcus  was  dead  in  two  days, 
showing  congested  organs  and  an  enlarged  spleen.  , 

Summary, — In  this  case,  therefore,  on  the  sixth  day  of  the  attack  of  diphtheria 
there  were  at  least  100,000  virulent  diphtheria  bacilli  per  oc.  of  the  tonsillar 
secretion.  There  were  also  at  least  250,000  streptococci  per  cc.  in  the  tonsillar 
secretion.  One  of  them,  present  to  the  extent  of  at  least  100,000  per  cc.,  had  some 
of  the  morphological  and  cultural  characters  of  S.  scarlatinse,  and  a  mouse 
inoculated  with  it  was  dead  in  48  hours. 

Casb  IV. — M.  B.  Female,  aged  2.  Eight  days  since  the  attack  of  diphtheria 
began.    The  following  cultures  were  made  from  the  tonsillar  secretion  : — 

With  sjjfsjfjs  oc.  a  serum  culture. 

»»      Tvuhfps  oo*  do* 

M      TTF^rm  ^'  A  hroth  culture. 

The  results  were  as  follows : — In  both  serum  cultures  the  more  prominent 
colonies  were  those  of  a  bacillus  morphologically  resembling  B  diphtherise,  while 
in  the  minority  were  some  smaller  colonies  of  streptococci.  Both  broth  cultures 
made  from  the  tonsillar  secretion  gave  a  pure  culture  of  the  same  streptoooocus.  . 

Partieulan  of  the  Organism*  Isolated. — A  single  colony  of  the  diphtheria-like 
bacillus  in  the  serum  tube  that  had  been  inoculated  with  Txy^yi^nr  oc.  of  tonsillar 
secretion  was  sub-cultured  and  found  to  also  resemble  B.  diphUieriaB  in  cultural 
respects.  A  guinea-pig  inoculated  with  1  cc.  of  a  48  hours'  broth  sub-culture 
succumbed  in  36  hours.  The  appearances  were  similar  to  those  seen  in  previous 
oases,  and  the  organism  was  recovered  from  the  site  of  inoculation.  The  bacillus 
therefore  resembled  B.  diphtheria  in  pathogenicity  as  well  as  in  morphological 
and  cultural  respects. 

The  streptococcus  which  appeared  to  be  in  pure  culture  in  both  the  broths 
inoculated  with  the  tonsillar  secretion  had  the  foUowimr  characters  : — 

JSroth  1  day  37''  C. — ^The  fluid  remains  clear  and  gprowth  occurs  in  the  form  of 
flaJces  and  flocculi  which  collect  at  the  foot  of  the  tube.  Microscopically  con- 
glomeration is  conspicuous  at  places,  and  the  chains  are  of  medium  length.  The 
pprowth  has  a  strong  resemblance  to  that  of  S.  pyogenes,  except  that  here  the 
individuals  show  considerable  irregularity  as  regards  size,  and  a  few  spindle  and, 
bacillary  forms  are  also  detected  at  places. 
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APP.  B,No.a 

On  4lie  Bd«teri- 
ok)gy  of  Scarla- 
tina :  by  Dr. 
Gordon. 


Agar  CinndeHtididn  fluid  2  days  37^  C.-^hains  of  medium  length  showing  a 
slight  tendency  to  conglomeration  at  places.  The  majority  of  the  indiyidnals  are 
coccus-shaped,  but  a  few  spindles  are  seen  in  places. 

Serum  oondeMotiou  fluid  1  day  37^  C. — The  growth  consists  entirely  of  ohains 
of  medium  length  composed  of  spherical  or  slightly  flattened  ooooi.  The 
microscopical  appearance  in  fact  is  identical  with  t±Lat  of  S.  pyogenes  in  the  same 
medium. 

LUmut  milk  37°  C. — ^A  fair  acid  reaction  is  produced,  but  no  dot. 

Agar  eolonien  1  day  37°  C. — ^liacroscopioally  the  growth  is  a  good  deal  more 
profuse  than  that  of  S.  scarlatinae,  and  resembles  that  of  S.  pyogenes.  Impression 
preparations  show  among  a  majority  of  cocci,  a  few  baoillary  forms. 

Serum  gnnuth  1  day  37°  C. — ^There  is  very  fair  growth.  Microsoopioally  the 
appearance  is  indistinguishable  from  that  of  S.  pyogenes.  No  baoillary  forms 
were  seen. 

Gelatine  eoUmiee  20°  G. — Both  maoroscopically  and  microscopically  the  growth 
is  indistinguishable  from  that  of  S.  pyogenes,  Impression  preparations  on  the 
ninth  day  show  that  the  individuals  are  entirely  coccus-shaped. 

Pathogenicity, — The  specimen  of  this  streptococcus,  isolated  from  the  broth 
that  had  been  inoculated  with  ixj^A^i^  cc.  of  tonsillar  secretion,  was  injected  into 
a  mouse.  The  mouse  succumbed  in  48  hours,  and  from  its  heart's  blood  the 
streptococcus  was  recovered  in  pure  culture,  and  re-examined  in  morphological 
and  cultund  respects.    It  was  found  to  be  unaltered. 

Summary, — ^The  tonsillar  secretion  of  this  case  on  the  eighth  day  of  diphtheria 
therefore  contained  at  least  100,000  virulent  diphtheria  bacilli  per  co.,  and  at 
least  250,000  streptococci  in  the  same  amount.  The  streptococcus  piesent  in 
pure  culture  in  a  broth  culture  made  from  a&o'ooo  ^^-  ^^  ^^®  tonsillar  secretion 
was  apparently  identical  with  that  present,  also  in  seemingly  pure  culture,  in  a 
broth  inoculated  with  -nnAnyi;  <^'  of  it.  This  streptococcus  resembled  Streptocooous 
pyogenes  in  morphological  and  cultural  respects,  and  killed  a  mouse  in  48  hours. 

Gasb  v. — W.  S.  Male,  aged  5.  Eighth  day  since  the  attack  of  diphtheria 
began.    The  following  cultures  were  made  from  the  tonsillar  secretion  : — 

^^^  50000  <^*  A  serum  culture. 
TTRfcxTO  00-  do. 

TxriTniv  00.  a  broth  culture. 


>» 


TTOTRJTT 


CC. 


do. 


The  following  results  were  obtained.  In  both  serum  cultures  the  more 
prominent  colonies  were  those  of  a  bacillus  morphologically  resembling  B.  diph- 
therise  ;  a  few  smaller  colonies  of  streptococci,  however,  were  also  present.  The 
broth  culture  inoculated  with  To?roou  oc.  of  the  tonsillar  secretion  became  turbid, 
atid  flocculi  were  collected  at  the  foot.  Microscopically  the  only  organisms 
present  were  streptococci.  The  broth  inoculated  with  rs^\j7>ir  cc.  of  the  tonsillar 
secretion  remained  clear,  and  at  the  foot  was  a  conglomerate  mass  of  growth. 
Microscopically  this  was  a  very  coherent  streptococcus. 

Particular*  of  the  Organismii  IwUUcd, — A  colony  of  the  diphtheria-like 
bacillus  present  in  the  serum  tube,  inoculated  with  Toi^brm  oc*  of  the  tonsillar 
secretion,  was  sub-cultured,  and  tiie  organism  was  also  fovad  to  resemble  B. 
diphtherite  in  cultural  respects.  A  guinea-pig,  injected  with  1  cc.  of  a  48  hours, 
bioth  sub-culture,  was  dead  in  17  hours,  showing  the  appearances  usually  pro- 
duced by  B.  diphtherisB  ;  and  the  org^anism  was  recovered  from  the  site  of 
inoculation.  In  pathogenicity,  therefore,  the  bacillus  also  resembled  B. 
diphtheriae. 

From  the  serum  tube  inoculated  with  rinAnm  <^*  of  the  tonsillar  secretion,  a 
streptococcus  was  also  isolated  that  was  identical  in  morphological  and  cultural 
respects  with  the  streptococcus  present  in  pure  culture  in  the  broth  inoculated 
with  ^z^^m  cc.  of  tonsillar  secretion.  In  broth,  the  growth  of  this  streptococcus 
was  indisunguishable  from  the  most  coherent  type  of  S.  scarlatins  or  con- 
glomeratus  ;  litmus  milk  was  clotted  with  a  strongly  acid  reaction  in  48  hours. 
The  growth  was  very  conglomerate  on  agar,  and  several  of  the  individuals 
show«i  a  slightly  baciUary  tendency.  The  growth  on  gelatine  was  very  slow.  A 
mouse  injected  from  a  48  hours'  broth  sub-culture  was  unaffected. 
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•Suu$inaty,^-ln  this  oaee,  therefore,  on  the  eighth  day  of  an  attack  of  diphtheria  ^^pp,  b^  No.  9^ 
at  least  100,000  virulent  diphtheria  bacilli,  together  with  at  least  250,000  strepto-  * — *- 

cocci,  were  present  per  oc.  of  the  tonsillar  secretion.    A  Btreptococcns,  reeembling  0°  ^^%^^' 

the  most  coherent  type  of  S.  scarlatina  in  its   morphological  and  cultural  ^Sa^lnMDn 

characters,  was  present  in   the '  tonsillar  secretion  to  the  extent  of  at   least  Gordon. 
100,000  CO.,  but  was  not  found  to  be  pathogenic  for  a  mouse. 

Case  VI.— F.  D.  Female,  aged  14.  Eighth  day  since  the  onset  of  the  attack. 
The  condition  of  the  patient  is  very  grave.  The  tonsil  is  sloughing,  and  the 
smell  is  very  oflfensive.  The  following  cultures  were  made  from  the  tonsillar 
secretion : — 

^^^^  ^sffinsjs  ^-  A  serum  culture. 
»»  TTsrpsTRs  o<5.  do. 

)»   Tis^siTC  ^^'  ^  broth  culture. 

The  result  was  that  no  diphtheria  bacillus  was  obtained,  the  only  organisms 
present  in  the  cultures  being  streptococci.  Sub-cultures  from  all  four  tubes 
showed  that  apparently  the  same  streptocoocus  was  present  in  each  of  them. 
The  specimen  specially  studied  was  that  isolated  from  the  serum  tube  that  had 
been  inoculated  with  Tv^mr  <^*  o^  ^^®  tonsillar  secretion,  and  its  characters  were 
as  follows  : — 

Broth  one  day  'iV  G. — ^The  fluid  is  rendered  turbid,  and  small  granular  flooculi 
are  seen  collected  at  the  side  and  foot  of  the  tube.  Microscopically  the  flooculi 
are  found  to  consist  of  a  small  conglomerate  streptococcus.  Loose  chains  are 
also  plentiful,  and  vary  in  length  from  brevis  to  medius,  the  majority  being  of 
the  brevis  type.  The  great  majority  of  the  individuals  are  coccus-shaped,  but  at 
places  a  few  are  slightly  elongated. 

Agar  condensatian  flnid  1  day  37°  C. — Microscopically  conglomeration  is  seen  at 
places.  The  majority  of  the  chains  are  of  the  brevis  class,  though  a  few  reach 
the  standard  of  medius.  Th0  majority  of  the  individuals  are  coccus-shaped,  but 
a  few  show  a  bacillary  tendency. 

Serum  eondeneatwn  fluid  1  day  37°  C. — ^The  chains  are  very  short,  none 
exceeding  the  leng^th  of  S.  brevis,  and  many  diplococci  being  present.  A  massing 
tendency  is  exhibited.  The  individuals  are  mostly  cocci,  but  a  few  bacillary 
forms  are  also  seen. 

Litmus  milk  37°  G. — ^In  forty-eight  hours  there  is  a  strong  acid  reaction,  and  a 
firm  clot. 

Agar  colonies  1  day  37°  G. — The  growth  is  less  profuse  than  in  the  case  of 
8.  brevis  and  S.  pyogenes.  The  colonies  are  small,  round  or  oval,  and  slightly 
granular.  Microscopically  conglomeration  is  well  shown.  Ghains,  though  short, 
are  not  uncommon.  Many  of  the  individuals  are  coccus-shaped,  but  bacillary 
forms  kre  common. 

Serum  growth  I  dfii/  37°  G. — Microscopical  examination  shows  that  a  massing 
tendency  is  exhibited  by  the  individuals,  many  of  which  are  bacillary. 

Gelatine  growth  20°  C. — In  streak  culture  the  continuity  of  the  growth  is  well 
preserved.  The  growth  is  fiister  than  that  of  typical  S.  scarlatinse,  but  slower  than 
that  of  typical  8.  pyogenes.  Impression-preparations  made  on  the  17th  day  show 
that  the  individuals  are  entirely  coccus-shaped. 

Pathogenicity. — A  motise  injected  with  the  streptococcus  was  dead  in  one  day. 
Post-mortem  the  subcutaneous  tissues  around  the  site  of  inoculation  were  infil- 
trated vnth  turbid  exudation  that  was  found  microscopically  to  be  crowded  with 
the  organism  mostly  in  the  form  of  diplococci,  and  in  short  chains.  The  organs 
were  congested,  and  the  spleen  was  enlarged  as  well  as  congested.  Cultures  from 
the  hearth  blood,  spleen,  kidney  and  liver  showed  no  growth,  but  the  streptococcus 
was  recovered  in  pure  culture  from  the  subcutaneous  exudation  around  the 
site  of  inoculation.  The  morphological  and  cultural,  characters  of  the 
streptococcus,  on  recovery  from  the  mouse,  were  found  to*  be  unaltered.  For 
microphotographs  of  the  gprowth  on  the  surface  of  serum  and  also  in  broth, 
see  Figs.  30  and  31,  Plate  XIV. 

Summary. — In  this  case,  on  the  eighth  day  of  an  attack  of  reputed  diphtheria, 
the  tonsil  was  sloughing.  Cultures  made  from  tx^^  oc.  to  TS7^?nr  <^-  of  the 
tonsillar  secretion  fidled  to  yield  B.  diphtherise,  but  adl  contained  a  streptococcus. 
The  streptococci  present  in  all  cultures  from  the  tonsillar  secretion  appeared  to  be 
of  the  same  kind,  and  resembled  8.  scarlatinse  in  morphological  and  cultural 
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1 
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4th  day 
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r 
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Do. 
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U.          N 
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V 
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( 
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Do. 
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Do. 
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\ 
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f 
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Do. 
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Broth 

k 
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Do. 
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*• 
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Tonsillar  secretion    .. 
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VL      . 

Do. 
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IVoooO  CC 
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TVoVw  CC" 
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k 
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f 
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Do. 
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B. 
Diph- 
theria. 


+ 

+ 


+ 
+ 


+ 

+ 


+ 
+ 


+ 
+ 


Effect  of  same 
on  Uainea-pig. 


Dead  in  2  dayti . . 


Dead  in  2  days.. 


Strepto- 
cooci. 


Morph.  and  Cult.  Characten 
of  the  same. 


Effect  of  same 
on  Mouse. 


+ 
+ 


+ 
+ 

+ 
+ 


Dead  in  2  days  .. 


Dead  in  30  hours 


+ 
+ 

+ 
+ 


+ 

+ 
+ 


Conglomerate,   dotn   milk,  no 
baciilary  forms  on  agar. 


Very  conglomerate,  no  clot,  a 
few  spindles  on  agar. 


Very  conglomerate,  clots,  bacii- 
lary forms  on  serum  and  on 
agar. 


Very  conglomerate,  clots,  bacil- 
lai7  forms  on  serum  and  on 
agar. 


Unaffected. 


Unaffected. 


Dead  in  2  days. 


Dead  in  2  days. 


H.  pyogenes,  no  clot 
8.  pyogenes,  no  clot. 


« •       •• 


Dead  in  18  hours 


Dead  in  2  days.. 


+ 
+ 


+ 
+ 


Very  conglomerate,  clots 


Conglomerate,  clots,   baciilary 
forms  on  serum. 


Deadin2da3rs. 


Unaffected. 


Dead  in  1  day« 
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l.pp.B,No.3.    characters.      The   Bpecimen    isolated    from    the   eerum  tube  InootUated  with 

jif(yoTR5  ^'  of  tonsillar  secretion  was  injected  into  a  mouse,  which  snocumhed  in 

loffy  o^^f  *     one  day.    On  recovery  from  the  mouse,  the  streptoooocus  was  found  to  be  unaltered 

na '  by  Dr.  ^    ^  morphological  ana  cultural  respects. 

ordon.  CASK   VII. — In  this  case  there  was  no  examination  of  the  tonsillar  secretion, 

but  as  the  patient  had  a  sanguineous,  purulent  discharge  from  the  nostril,  the 

opportunity  was  taken  of  examining  it. 

I.  P.  Female,  aged  4,  has  a  very  severe  attack  of  diphtheria.  To  day,  the  sixth 
day  from  the  onset  of  the  disease,  rhinorrhoea  has  b^un.  The  following  cultures 
were  made  from  the  nasal  discharge  : — 

^^^  i  ft 0^000  <^-  ^  serum  culture. 

V  i  50*000  <^-  A  broth  culture. 
ft      looiooo  ^*  A  scrum  culture. 

V  TTraoTJTJTy  cc.  a  broth  culture. 

The  results  were  as  follows  : — Both  serum  cultures  g^ve  a  pure  growth  of  a 
bacillus  raorphologicaMy  indistinguishable  from  B.  Sphtheriee.  The  broth 
inoculated  with  j-^ji^  ^^>  ^^  ^^^  nasal  disch'^rge  also  showed  after  a  few  days  a 
pure  culture  of  the  same  organism.  The  broth  inoculated  with  titi^wo  of  the 
nasal  discharge,  however,  showed  no  growth  at  the  end  of  a  week  wnen  it  was 
discarded. 

Paiiiculars  of  tile  organism  holutrd. — The  diphtheria-like  badllus  isolated  from 
the  serum  tube  that  had  been  inoculated  with  tottotfito  cc.  of  the  nasal  discharge 
was  found  to  also  resemble  B.  diphtherias  in  cultural  respects.  A  g^uinea-pig 
inoculated  with  1  cc.  of  a  48  hours'  broth  sub-culture  was  dead  in  two  days, 
and  showed  the  appearances  usually  produced  by  B.  diphtherise.  The  baoHlus 
was  recovered  from  the  site  of  inoculation,  but,  as  in  previous  cases,  not  from 
elsewhere. 

Suinmai'tj, — In  this  ca^,  therefore,  on  the  eighth  day  of  diphtheria,  and  on  the 
first  day  of  the  nasal  discharge,  the  latter  contained  at  least  one  million  virulent 
diphtheria  bacilli  per  cc.  In  ^z^js^  oc.  also  of  the  nasal  discharge  no  other 
org^anism  was  present. 

Summary. 

1.  Bacillas  diphtherini  wus  present  in  the  Becretion  on  the  surface 

of  the  tonsil  in  five  out  of  six  cases  of  severe  diphtheria 
which  were  examined,  and  in  all  rases  it  produced  a 
fatal  result  on  a  guinea-pig  within  48  hours  of  injection. 

2.  In  four  cases  virulent   B.  diphtheriaB  was  present  in   the 

tonsillar  secretion  to  the  extent  of  at  least  100,000  per  cc. ; 
and  in  one  case  (Case  I.),  where  a  higher  dilution  was 
made,  the  bacillus  was  found  to  exceed  250,000,  but  to  be 
under  one  million  per  cc.  of  the  tonsillar  secretion. 

[\,  In  all  five  cases  where  it  was  present,  B.  diphtherias  was 
found  to  be  associated  in  the  tonsillar  secretion  with 
streptococci.  These  streptococci  were  in  all  cases  present 
to  the  extent  of  at  least  250,000  per  cc.  of  the  tonsillar 
secretion.  In  the  single  case  (Case  I.),  where  a  higher 
dilution  was  made,  sti*eptococci  were  found  to  be  more 
numerous  in  the  tonsillar  secretion  than  B.  diphtherise.  In 
that  particular  instance  there  were  at  least  a  million 
streptococci  present  per  cc.  of  the  secretion  on  the  surface 
of  the  tonsil. 

4.  In  one  case,  namely.  Case  VI.,  where  the  tonsil  of  the  patkent 
was  sloughing,  no  B.  diphtheriae  was  found  in  zalais  ^^  ^^ss 
of  thje  tonsillar  secretion.  The  only  organism  present  in 
the  cultures  was  a  virulent  streptococcus  that  bore  a 
resemblance  in  its  morphological  and  cultural  characters  to 
S.  scarlatinse. 
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5.  In  two  of  the  six  cases  of  diphtheria  examined,  specimens  of    appb,Ko.3. 

the  streptococci  that  were  associated  with  B.  diphtherise  ontheiaoteri- 
in  the  tonsillar  secretion  were  injected  into  a  mouse,  but  oiogyof  sgiria- 
appeared  to  be  devoid  of  virulence  for  that  animal.  oordoiu    '* 

6.  In  four  of  the  six  cases,  on  the  other  hand,  the  streptococci 

examined  were  found  to  possess  virulence  for  a  mouse. 
The  virulent  streptococcus  isolated  from  one  case  resembled 
S.  pyogenes  in  morphological  and  cultural  characters ;  but 
that  present  in  the  other  three  cases  bore  a  resemblance  to 
S.  scarlatinse  in  the  same  respects. 

7.  A   nasal    discharge,   which    begaa    on    the    sixth    day    of 

diphtheria,  was  found  on  the  clay  of  its  commencement  to 
contain  one  million  virulent  diphtheria  bacilli  per  cc. ;  and 
no  other  organism  was  present  in  y^7yV(r(F  cc.  of  it. 


SECTION  IV. 
Scarlatinal  Otorrhcea. 

I  am  indebted  to  Dr.  Gayton  for  the  opportunity  of  examining 
the  following  seven  cases  of  scarlatinal  otorrhcea.  My  chief 
object  was  to  see  whether  the  "  small  Xerosis  like  bacillus,"  which 
I  had  previously  found  to  occur  in  cultures  made  from  the  ear 
discharge,  might  not  possibly  in  some  eases  be  a  form  of  S.  scarla- 
tinaB  that  had  been  overlooked  at  the  time  of  the  previous  exami- 
nation, owing  to  the  fact  that  I  was  not  then  acquainted  with  the 
remarkable  capacity  for  bacillus-formation  that  some  strains  of 
S.  scarlatinas  exhibit.  The  following  procedure  was  adopted.  In 
each  case  two  loopfuls  of  the  aural  discharge  were  distributed  in 
about  2  cc.  of  sterile  salt  solution,  and  from  this  dilution  a  tube  of 
solidified  blood-serum  and  a  surface  agar  plate  were  inoculated. 

The  following  results  were  obtained  : — 

Case  L — W.  C.  Male,  aged  4.  Third  week  since  the  onset  of  scarlatina,  and 
first  day  of  the  ear  discharge.  Both  semm  and  agar  cultures  yielded  a  strepto- 
coccus in  pure  culture.  This  or^nism  left  hroth  clear,  but  grew  in  the 
form  of  a  collection  of  flooculi  and  flakes  at  the  foot  of  the  tube.  Microscopically, 
the  growth  was  that  of  S.  medias,  but  conglomeration  wa^  rather  more  marked 
than  usual.  In  agar  oondensation  fluid  some  conglomeration  was  seen,  and  also 
a  few  bacillary  forms  occurred  here  and  there.  In  other  respects  the  organism 
was  indistinguishable  from  the  usual  form  of  S.  pyogenes. 

Case  II.— £.  H.  Female,  aged  5.  Sixth  week  of  scarlatina,  and  first  day  of  the 
aural  discharge.  The  agar  plate  showed  Staphylococcus  albus  and  citreus,  and 
after  a  few  days  some  minute  granular  irregularly  outlined  colonies  of  a  small 
bacillus  belonging  to  the  diphtheria  group.  The  serum  tube  showed  several 
colonies  of  S.  albus,  and  in  the  condensation  fluid  at  the  foot  was  the  same 
organism  together  with  the  small  bacillus  of  the  diphtheria  group. 

The  small  bacillus  was  isolated  from  both  agar  and  serum  cultures,  and  sub* 
cultures  of  it  from  either  source  made  in  irarious  media  gave  the  same  results. 
In  broth  the  organism  produced  slight  turbidity  and  a  fine  precipitate.  Micro- 
scopically little  groups  of  a  small,  stunted,  gram-staining  bacillus  belonging  to 
the  diphtheria,  group,  were  visible.  In  agar  condensation  fluid,  similar  dumps  of 
small,  stunted  bacilli  often  arranged  in  parallels  and  having  segregated  proto- 
plasm were  seen.  On  the  surface  of  agar  the  colonies  were  small,  granular,  and 
with  an  irregular  edge.  Microscopically  the  bacilli  were  found  to  often  have 
pointed  ends  ;  some  of  them  were  dubbed,  and  frequently  thef  were  arranged  in 
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Avp.  B  No.  3.  Pc^z^oliB.    In  litmne  milk  no  change  was  produced  at  first,  but  after  seTeral  days 

*-!.    *  an  alkaline  reaction  was  seen.    In  the  coarse  of  a  month^s  inonbation  the  alkaline 

On  the  Bacteri-  reaction  became  more  marked,  but  no  clot  was  produced.    From  a  sub  culture  of 

tiSPhYDr^^  ^^  bacillus,  isolated  from  the  serum  culture,  a  guinea-pig  was  inoculated,  but 

GorionT     *  remaining  quite  unaffected. 

Case  IIL — F.  K.  Male,  aged  6,  had  ear-ache  nine  days  ago,  followed  next  day 
by  otorrhcea.  The  scarlatinal  rash,  however,  did  not  appear  till  three  days  ago, 
Botii  serum  and  agar  cultures  show  staphylococcus  aureus,  and  a  majority  of 
streptococcus  colonies.  The  streptococci  isolated  from  both  serum  and  agar  had 
the  same  morphological  and  cultural  characters.  Broth  was  rendered  turbid,  and 
microscopically  the  growth  was  that  of  Streptococcus  pyogenes.  In  agar  conden- 
sation fluid  there  was  some  lace- work  formation,  but  no  bacillary  forms  were 
seen.  In  litmus  milk  an  acid  reaction  was  produced,  but  no  clot.  The  growth 
on  agar  and  also  on  gelatine  did  not  differ  from  that  of  S.  pyogenes. 

Cask  IV.— P.  C.  Male,  aged  3.  Fighth  week  from  the  onset  of  scarlatina  and 
fifteenth  day  since  the  ear-discharge  beg^n.  Both  serum  and  agar  cultures 
showed  two  kinds  of  organism,  namely,  a  streptococcus  and  a  bacillus  of  the 
diphtheria  group. 

In  the  case  of  the  serum  culture  from  this  otorrhoea,  the  surface  of  the  serum 
showed  the  bacillus  alone,  but  in  the  condensation  fluid,  besides  the  bacillus, 
longish  chains  of  a  streptococcus  were  present.  A  point  noticed  about  these 
chains  when  the  serum  culture  was  first  examined  20  hours  after  inoculation  was 
that  the  individuals  of  which  they  were  composed  showed  a  distinctly  bacillary 
tendency.  An  ag^  plate  was  made  from  the  serum  condensation  fluid,  and  the 
streptococcus  thus  isolated  had  the  following  characters.  In  broth,  the  fluid 
remained  clear,  and  at  the  foot  of  the  tube  was  a  nebulous  mass  that  was  found 
microscopically  to  consist  of  long  streptococcus  chains  exhibiting  a  marked 
tendency  to  conglomeration.  In  agar  condensation  fluid,  lace-work  pattern, 
conglomeration,  and  bacillus-formation  were  seen.  In  litmus  milk,  after  two 
day8,  a  strong  acid  reaction  accompanied  by  firm  clotting  was  seen.  The  growth 
on  agar,  as  also  on  gelatine,  was  slower  than  that  of  the  other  streptococci 
isolated  from  ths  aural  discharges  and  was  indistinguishable  from  that  of 
S.  scarlatinas.  Impression  preparations  of  the  gelatine  colonies  after  10  days' 
growth  showed  on  careful  searching  some  spindle  and  bacillary  shapes,  though 
they  were  by  no  means  common. 

The  morphological  and  cultural  characters  of  the  streptococcus  therefore 
resembled  tSiose  of  S.  scarlatinse.  A  mouse  injected  with  it  died  on  the  20th  day, 
showing  cong^ted  organs,  an  enlarged  spleen,  but  no  local  lesion.  From  the 
liver  two  forms  were  recovered,  one  identical  in  morphological  and  cultural 
respects  with  B.  conglomeratus  described  in  my  last  report,  and  clotting  milk 
with  a  strong  acid  reaction  ;  the  other  a  streptococcus  identical  in  similar 
respects  with  the  streptococcus  that  was  also  described  in  the  same  report  as 
having  been  at  that  stage  of  the  inquiry  most  frequently  recovered  from  mice 
that  succumbed  to  inoculation  with  S.  scarlatinas.  The  result  of  injecting  a 
mouse  with  the  streptococcus  therefore  confirmed  the  opinion  that  it  was 
S.  scarlatinse. 

From  the  agar  plate  made  from  the  ear  discharge  a  streptococcus  similar  in 
morphological  and  cultural  character  to  S.  scarlatinas  was  also  recovered. 

The  bacillus  belonging  to  the  diphtheria  group,  also  isolated  from  the  present 
case,  had  the  following  characters.  Broth  was  left  clear,  growth  ooourring  in 
the  form  of  a  collection  of  coarse  powder  and  gfrains  at  &e  foot  of  the  tube. 
Microscopically  small  clumps  of  short,  diphtheria-like  bacilli  with  pointed  ends 
were  seen.  The  bacillus  stained  with  Gram.  In  ag^  condensation  fluid  also 
the  growth  consisted  of  small  clumps  of  diphtheria-like  bacilli.  In  litmus 
milk  there  was  a  distinctly  acid  reaction  after  three  days  ;  in  the  course  of  a 
month's  incubation  at  37^  C.  the  acid  reaction  became  more  decided,  but  no  clot 
was  produced.  On  agar  in  one  day  at  37^  G.  the  organism  grew  in  the  fonn  of 
minute  granular  colonies.  These  increased  in  size  so  that  after  some  days  the 
growth  was  raised,  opaque,  and  had  a  "  pearly  "  lustre.  A  guinea-pig  injected 
with  the  bacillus  was  unaffected. 

Case  V.— O.  G.  Female,  aged  3.  Fourth  week  of  scarlatina  and  22nd  day  of 
otorrhoea.  The  serum  culture  from  this  case  showed  Sta.  albus  and  a  small 
bacillus  of  the  diphtheria  grroup  but  which  failed  to  grrow  on  sub-culture.  The 
agar  plate  showed  Sta.  albus  and  Sta.  citreas,  a  streptococcus,  and  some  minute 
granmar  colonies  of  a  small  bacillus  of  the  diphtheda  group. 
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The  BtreptooooouB  isolated  from  the  agar  plate  had  the  following  characters,     ^pp  n  ho.  8, 
Broth  was  left  clear  and  flooculi  were  seen  at  the  foot  of  the  tube.    Micro-  ' — 

soopioally  the  cprowth  was  that  of  S.  pyogenes,  but  conspicaoos  conglomeration     On  the  Bacteri- 
was  also  prenent.    The  conglomeration  was,  in  fact,  as  marked  as  in  the  case  of    fwT^^^^Dr'^ 
the  cprowth  in  broth  of  the  streptococcus  recovered  most  frequently  from  the    Gordon, 
scarlatinal  cadaver.    In  agar  condensation  fluid  conglomeration  was  marli»d  and 
chains  were  also  plentiful,  but  no  bacillary  forms  were  seen.    In  litmus  milk 
an  acid  reaction,  but  no  clot  was  produced.    In  its  growth  on  agar  and  on 
gelatine  the  streptococcus  was  indistinguishable  from  S.  pyogenes. 

The  bacillus  isolated  from  the  agar  plate  left  broth  clear  and  formed  flakes  and 
dust  at  the  foot  of  the  tube.  Microscopically  the  organism  was  found  to  be  a 
Gram-staining  bacillus  of  the  diphtheria  grroup,  showing  a  tendency  to  aggregate 
into  little  clumps.  In  litmus  xnilk  an  acid  reaction  was  produced  after  a  few 
days  In  the  course  of  a  month's  incubation  the  acid  reaction  was  increased,  but 
no  clotting  took  place.  The  growth  on  agar  was  in  the  form  of  minute  granular 
colonies.  In  these  and  in  other  morphologfical  respects  the  bacillus  was  identical 
with  that  isolated  in  Case  IV. 

Oabe  VI. — ^E.  y.  Female,  aged  7.  Fourth  week  of  scarlatina  and  22nd  day  of 
otorrhcBa.  The  serum  culture  made  from  the  discharge  gave  a  pure  culture  of 
streptococcus.  The  agar  plate  showed  the  same  orgranism  in  an  overwhelming 
majority,  with  a  few  colonies  of  Sta.  citreus  and  some  small  gfranular  colonies  of 
a  bacillus  belonging  to  the  diphtheria  group. 

The  streptococcus  isolated  from  the  serum  and  also  from  the  agar  plate  grew 
in  broth  in  the  form  of  flakes  and  flooculi,  leaving  the  fluid  clear.  Microscopically 
the  ax»pearanoe  was  similar  to  that  of  S.  pyogenes.  Conglomeration  was  seen  at 
places.  In  agar  condensation  fluid  lace-work  was  present,  and  some  of  the 
individuals  showed  a  slighdy  bacillary  tendency.  In  litmus  milk  an  acid 
reaction  was  produced,  but  no  dot.  The  growth  on  agar  and  on  gelatine  was 
indistinguishable  from  that  of  S.  pyogenes. 

The  bacillus  isolated  from  the  agar  plate  left  broth  clear,  forming  a  few 
small  granules  at  the  foot  of  the  tube.  Microscopically  these  were  found  to 
be  small  clumps  of  a  Gram-staining  bacillus  of  the  diphtheria  group.  In  litmus 
milk,  after  a  few  days,  an  alkaline  reaction  was  produced.  In  a  month  the 
alkaline  reaction  became  more  marked,  but  Uiere  was  no  clotting.  On  the  surface 
of  agar  the  bacillus  grew  in  the  form  of  small  granular  colonies. 

Case  VII.— M.  Female,  aged  6.  Fifch  week  of  scarlatina,  22nd  day  of 
otorrhcea.  The  serum  culture  showed  many  colonies  of  bacilli  of  the  diphtheria 
type.  The  agar  plate  showed,  besides  these,  a  few  colonies  of  Sta.  aureus.  No 
streptococcus  was  isolated. 

The  bacillus  present  in  the  serum  tube  had  the  following  characters.  Broth 
was  made  to  appear  turbid  from  the  presence  of  numerous  minute  flooculi.  Micro- 
scopical examination  showed  that  the  minute  flooculi  consisted  of  bacilli  having 
pointed  ends,  retaining  Gram*s  stain,  and  morphologically  resembling  B.  diph- 
therias. In  litmus  milk  an  acid  reaction  wa«i  clearly  perceptible  in  the  course  of 
48  hours,  and  after  a  month,  though  acidity  was  well  marked,  no  clot  was  pro- 
duced. On  agar  the  growth  consisted  of  round,  opaque,  raised  colonies  that  siter 
some  days  acquired  a  faintly  yellow  tint.  Microscopically  it  was  found  that 
clubs  and  segregated  protoplasm  were  features  of  the  bacillus  on  this  medium. 
A  guinea-pig  inocolated  with  1  cc.  of  a  48  hours'  broth  sub-culture  of  the  bacillus 
died  on  the  seventh  day,  showing  the  appearance  usually  produced  by  B.  diph- 
therise.  The  organism  was  recovered  by  making  a  serum  culture  from  the 
exudation  at  the  site  of  inoculation. 

From  the  agar  plate  made  with  the  dilution  from  this  ear  discharge,  however, 
besides  a  bacillus  morphologically  and  culturally  resembling  the  above,  another 
Gram-staining  bacillus  belonging  to  the  diphtheria  group  was  isolated.  In  broth 
slight  general  turbidity  was  produced  by  the  organism,  and  microscopically  little 
clumps  formed  of  pointed  bacilli  were  seen  In  agar  condensation  fluid  the 
appearance  was  similar  to  that  in  broth.  In  litmus  milk  an  alkaline  reaction  was 
produced,  but  no  clot.  The  agar  colonies  were  small — smaller  in  fact  than  those 
of  8.  pyogenes— circular  in  shape,  and  of  smooth  consistency.  Microscopically 
the  indlviduflJs  of  which  they  were  composed  were  seen  to  be  pointed  bacilli,  here 
and  there  olnbbed.  and  a  minority  showing  slightly  segregated  protoplasm.  A 
gmnea-pig  injeotsa  with  1  oo.  of  a  48  honrs^  brow  onltnre  was  unaffected. 
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App.  B,  No.  3.  .  Summary. — The  result  of  further  investigation  of  the  scarlatinal 
OntheBaoteri-  ^^r-disoharge,  therefore,  has  been  that  in  none  of  the  seven  casea 
oiogyofScarial  examined  have  any  of  the  bacilli  present  been  found  to  admit  of 
oSJiio^  ^'-      identification  with  a  bacillus-forming  strain  of  S.  scarlatinaB.     On 

the  other  hand  the  bacilli  met  with  in  scarlatinal  otorrhoea  admit 
of  differentiation  into  two  main  classes  according  as  they  produce 
an  acid  or  an  alkaline  reaction  in  litmus  milk.  The  former  appear 
to  approach  B.  diphtheriie  in  this  and  in  some  cases  in  other 
respects,  while  the  alkali-producing  bacilli  appear  to  resemble 
either  B.  Hofmann  or  B.  Xerosis. 

In  five  of  the  seven  cases  examined  the  ear-discharge  contained  a 
streptococcus.  Tn  four  cases  the  strepcococcus  present  could  not  on 
morphological  and  cultural  grounds  be  identified  with  S.  scarla- 
tinae,  but  in  one  case  (Case  IV.)  the  streptococcus  isolated  from  the 
ear-discharge  could  from  its  morphological  and  cultural  characters, 
and  also  from  the  result  of  injecting  a  mouse,  be  identified  with 
S.  scarlatinsB. 

SECTION    V. 

The  Effect  on  Streptococcus  Scarlatina  of  PAftsiwo 

IT  THRorjOH  Animals. 

The  observations  on  this  subject  recorded  in  last  year's  report 
may  be  briefly  recapitulated  as  follows.  As  the  result  of  passage 
through  a  mouse,  it  was  found  that  a  change  in  the  features 
oC  S.  scarlatiniB  was  apt  to  take  place  in  one  of  two  directions. 
In  some  cases  the  morphological  and  cultural  individuality  of 
the  organism,  especially  the  bacillus -forming  capacity,  so  far 
from  undergoing  diminution,  became  actually  more  marked. 
More  frequently,  however,  it  was  found  thai  the  morpho- 
logical and  cultural  individuality  tended  towards  becoming  lost. 
But  although  some  of  the  distinctive  characters  were  thus  sup- 
pressed, others,  such  as  bacillus-formation  in  various  media,  and  the 
lace  work  arrangement  of  the  growth  in  agar  condensation  fluid, 
sutTiced,  in  the  extent  to  which  thej'  were  exhibited,  to  still 
distinguish  the  modified  form  of  S.  scarlatinse  recovered  from  the 
tissues  of  the  mouse  from  Streptococcus  pyogenes.  Accompanying 
this  tendency  to  loss  of  morphological  and  cultural  individuality, 
an  increase  of  virulence  appeared  to  be  in  some  cases  acquired  by 
S.  scarlatinse. 

In  one  instance  where,  as  the  result  of  passage  through  a 
mouse,  Streptococcus  scarlatinse  had  become  modified  in  the 
latter  direction,  the  experiment  of  passing  it  through  a  guinea- 
pig  had  been  made.  When  recovered  from  the  heart's  blood  of 
the  guinea-pig  the  organism  was  found  to  have  undergone 
further  modification,  and  to  be  with  difiBculty  distinguished  ttom. 
^«  pyogenes.  Bacillus-formation  had  now  become  lessened,  no 
longer  being  visible  in  impression- preparations  of  the  gelatine 
colonies,  and  it  was  only  by  dint  of  its  behaviour  in  agar 
colonies  and  in  condensation  fluid,  and  also  by  the  extent  of  the 
lace-work  formation  in  agar  condensation  fluid,  that  the  strepto- 
coccus recovered  from  the  guinea-pig  could  be  di8tingui8lj€d 
from  streptococcus  pyogenes. 
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When  discnssing  the  bacteriology  of  the  scarlatinal  cadaver  in    app.  b,  No.  ?. 
last  year's  report,  these  facts  were  taken  in  account.     In  only  onthoBactcri 
two  of  the  10  fatal  cases  of  scarlatina  examined  could  the  organism  {j^^'^gJT'^ 
present  be  immediately  identified  with  S.  scarlatinse.     In  three  oordonf 
of  the  remaining  eight  cases,  however,  owing  chiefly  to  the  extent 
to   which  the  streptococcus  obtained  from   them  possessed  the 
power  of  forming  spindle  and  bacillary  forms  in  culture,  identity 
with  S.  scarlatinse  was  eventually  established.     In  altogether  five 
of  the  10  cases  examined  after  death  from  scarlatina,  therefore 
S.  scarlatinse  was  eventally  recognised.    But  in  the  five  other  cases 
I  was  unable  to  say  more  than  that  it  was  highly  probable  that 
the  streptococcus  present  in  the  blood  and  organs  was  a  modified 
form  of  S.  scarlatina;.     This  probability  was  based  on  the  fact 
that  the  streptococcus  obtained  from  these  cases  had  the  same 
characters  as  the   streptococcus    recovered  from  the  guinea-pig 
in  the  single  instance  where  the  mouse  Streptococcus  scarlatinae 
had  been  then  passed  through  that  animal. 

The  chief  difficulty  with  regard  to  the  streptococcus  most 
frequently  recovered  from  the  scarlatinal  cadaver  lay  in  its 
resemblance  to  Streptococcus  pyogenes.  In  only  one  or  two 
special  characters  (such  as  conglomeration,  lace-work,  and  bacillus- 
formation)  could  it  be  distinguished  from  that  organism ;  and  it 
was  not  so  much  in  the  presence  or  absence,  as  in  the  relative  extefit 
to  which  these  characters  were  exhibited,  that  difference  between 
this  streptococcus  of  the  scarlatinal  cadaver  and  S.  pyogenes  could 
be  detected. 

It  was  desirable  therefore  that  further  evidence  should  be 
sought  with  regard  to  the  effect  of  passage  through  animals  on 
the  characters  of  S.  scarlatinae  of  the  tonsillar  secretion  in  the 
mild  type  of  scarlatina.  The  main  question  requiring  elucidation 
was — Does  streptococcus  scarlatinae  invariably  undergo  modifica- 
tion of  itfl  morphological  and  cultural  characters,  to  the  extent  of 
loss  of  individuality,  by  passage  through  animals  :  and,  if  so,  can  a 
stage  be  reached  when  it  is  morphologically  and  culturally  in- 
distinguishable from  examples  of  Streptococcus  pyogenes  ? 

The  experiments  mentioned  in  last  year's  report,  in  which 
S.  scarlatinae  had  been  passed  through  animals,  were  (with  the 
single  exception  of  one  sample  of  nasal  discharge)  all  carried 
out  with  specimens  isolated  from  the  throat,  of  scarlatinal  cases, 
by  means  of  agar  plates.  In  the  following  cases,  however,  the 
medium  on  which  S.  scarlatina;  was  in  the  first  place  isolated 
was  in  several  instances  solidified  blood-serum.  Altogether,  eight 
specimens  of  Streptococcus  scarlatinte  have  been  investigated. 
They  were  obtained  from  seven  sources.  I  will  describe  them  in 
the  order  of  the  stage  of  scarlatina  in  which  they  were  isolated. 

No.  I  — This  specimen  was  isolated  from  the  tonsillar  secretion 
of  a  patient  on  the  second  day  of  scarlatina.  The  case  was  the 
earliest  one  of  scarlatina  that  I  have  yet  had  the  opportunity  of 
examining.  Details  of  the  bacteriological  examination  will  be 
found  in  a  previous  section  :  section  III.,  tonsillar  secretion 
during  scarlatina,  Case  I.  A  serum  culture  inoculated  with 
approximately  ^sihnsjs  cc.  of  the  tonsillar  secretion  of  the  patient 
yielded  two  different  organisms,  one  a  virulent  streptococcus 
indistin^zmishable  from  Streptococcus  pyogenes,  the  other  the 
{^962  2  B 
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App.  B.No.3.  present  example  of  Streptococcus  scarlatinse.  The  morphological 
OntheBaoteri-  ^^^  Cultural  characters  of  both  streptococci  have  been  described 
oiog7of  i^ru^  in  detail.  This  example  of  S.  scarlatinsB  was  injected  into  a  mouse 
oorionT   '       (mouse  1),  which  succumbed  on  the  third  day.    Post-mortem— its 

bi-gans  showed  congestion,  and  the  spleen  was  enlarged.  There 
was  no  suppuration  at  the  site  of  inoculation.  Cultures  from  the 
spleen  and  kidney  of  the  mouse  gave  pure  growths  of  S.  ficarla^ 
tinsB.  The  morphological  and  cultural  characters  of  the  strepto- 
coccus on  recovery  from  the  mouse  were  re-examined.  The 
only  modification  that  had  taken  place  was  with  regard  to  the  rate 
of  growth  on  gelatine,  which  was  now  a  little  &ster  than  origi- 
nally. In  other  respects  the  streptococcus  recovered  from  the 
spleen  of  the  mouse  was  unaltered  ;  bacillus-formation,  acid 
production,  and  the  clotting  of  milk  being  the  same  as  before. 
In  morphological  and  cultural  respects,  therefore,  the  streptococcus 
when  recovered  from  the  spleen  of  the  mouse  was  practically 
unaltered.  For  micro-photos^ph  of  the  growth  on  serum,  see 
Fig.  19,  Plate  XI. 

From  a  48  hours'  broth  sub-culture  from  a  single  colony  in  the 
agar  plate,  made  from  the  spleen  of  the  mouse,  another  mouse  and 
a  guinea-pig  were  inoculated. 

The  guinea-pig  was  dead  in  two  days.  Post-mortem — the 
kidneys  and  liver  were  congested,  but  the  spleen  was  neither 
congested  nor  enlarged.  The  suprarenal  capsules  were  much 
enlarged,  and  on  section  were  seen  to  be  engorged  with  blood. 
The  vessels  in  the  subcutaneous  tissues  around  the  site  of 
inoculation  appeared  to  be  injected,  but  there  was  no  suppuration. 
Cover  glass  preparations  from  the  heart's  blood,  spleen,  kidney, 
and  liver  revealed  no  organisms,  and  cultures  made  from  the  same 
localities  remained  sterile.  Although  the  guinea-pig  died  within 
two  days  of  injection,  therefore,  no  growth  was  obtained  from  its 
blood  or  organs. 

The  mouse  (mouse  2),  also  inoculated  from  the  same  culture, 
died  on  the  ninth  day,  showing  congested  organs,  enlarged  spleen, 
and  suppuration  at  the  site  of  inoculation.  Agar  cultures  were 
made  from  the  heart's  blood,  spleen,  kidney,  liver,  and  from  a 
dilution  of  the  pus  at  the  site  of  inoculation.  All  cultures 
remained  sterile  except  that  from  the  pus,  which  gave  a  pure 
culture  of  the  streptococcus.  On  re-examination  it  was  found  to 
be  in  morphological  and  cultural  respects  the  same  as  before. 

For  micro-photographs  of  the  growth  of  the  streptococcus  both 
in  broth  and  on  the  surface  of  blood-serum,  see  Figs.  20  and  21, 
Plate  XL 

Summary  of  No.  I. — An  example  of  Streptococcus  scarlatina?, 
isolated  from  t^^hVotj  cc.  of  the  tonsillar  secretion  of  a  patient  on 
the  second  day  of  scarlatina,  is  unaltered  in  its  morphological  and 
cultural  characters  by  passage  through  two  mice  in  succession. 
After  passage  through  the  first  mouse  it  did  not  appear  that  its 
pathogenicity  for  the  mouse  was  raised,  for  a  second  mouse  inocu- 
lated with  the  streptococcus  when  recovered  from  the  spleen  of 
mouse  1.  did  not  succumb  till  the  ninth  day ;  a  guinea-pig,  how- 
evei^,  inoculated  at  the  same  time,  and  from  the  same  culture  as 
the  second  mouee,  was  dead  in  two  days.     Cultures  made  firom  the 
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blood  and   organs  of  the  guinea-pig  gave  no  growth.     Cultures    app.b.No.8. 
made  from  the  blood  and  organs  of  the  second  mouse  also  gave  no  ontheiacteri. 
growth ;  but  the  streptococcus  was  recovered  from  pus  near  the  °**^of  ^ria- 
site  of  inoculation.    When   recovered  from   the  second  mouse,  Gordon^ 
Streptococcus  scarlatinaB  was  found  to  be  unaltered  in  morphological 
and  cultural  characters. 

An  example  of  Streptococcus  scarlatinsB,  therefore,  present  in  the 
secretion  on  the  surface  of  the  tonsil  on  the  second  day  of 
scalatina,  to  the  extent  of  at  least  250,000  per  cc.,  was  unaltered  in 
morphological  and  cultural  respects  by  passage  through  two  mice 
in  succession,  It  may  here  be  observed  that  the  example  of 
Streptococcus  pyogenes,  also  present  in  the  tonsillar  secretion  of 
this  patient  to  the  extent  of  at  least  250,000  per  cc,  was  equally 
unaltered,  in  morphological  and  cultural  respects,  by  passage 
through  a  mouse. 

No.  II.— This  specimen  of  S.  scarlatinse  was  isolated  from  the 
tonsillar  secretion  of  a  patient  on  the  third  day  of  scarlatina.  The 
result  of  the  bacteriological  examination  of  the  tonsillar  secretion 
will  be  found  in  a  previous  section :  Section  III.,  tonsillar 
secretion  during  scarlatina.  Case  II.  A  serum  culture,  inoculated 
with  approximately  jooVori  ^-  o^  *b®  tonsillar  secretion  of  the 
imtient,  yielded  two  different  organisms^ne  a  virulent  example 
of  S.  pyogenes,  the  other  indistinguishable  in  morphological  and 
cultural  respects  from  S.  scarlatinse,  but  devoid  of  virulence  for  a 
mouse.  Recourse  was,  therefore,  had  to  the  agar  plate  made  from 
MiouTfC^-^^  tbe  tonsillar  secretion,  and  a  streptococcus  indistin- 
guishable, in  morphological  and  cultural  respects,  from  S.  scarla- 
tina) was  thus  isolated.  A  mouse  (mouse  1),  inoculated  with  this 
example  of  8.  scarlatinas,  succumbed  on  the  tenth  day,  showing  the 
appearance  usually  produced  by  S.  scarlatinae.  There  was  sup- 
puration at  the  site  of  inoculation,  and  microscopical  examination 
of  the  pus  showed  the  streptococcus  in  situ  chiefly  in  the  form  of 
diplococci  and  short  chains.  A  massing  tendency  was  also  obvious 
in  places.  The  streptococcus  was  thus  recovered  from  the  pus  at 
the  site  of  inoculation,  not  from  elsewhere ;  but,  as  putrefaction 
had  begun,  any  streptococcus  colonies  present  in  the  cultures  from 
the  blood  and  organs  of  the  mouse  would  have  been  overlooked. 
The  streptococcus  recovered  from  the  pus  was  re-examined,  and 
found  to  be  unaltered  in  morphological  and  cultural  respects.  It 
was  now  injected  into  a  second  mouse  (mouse  2),  which  died 
on  the  ninth  day.  The  streptococcus  was  again  recovered  from 
pus  at  the  site  of  inoculation,  but  not  from  elsewhere — cultures 
from  the  blood  and  organs  of  the  mouse  showing  no  growth  of 
any  kind.  The  streptococcus  was  found  to  be  unaltered  in 
morphological  and  cultural  respects  when  recovered  from  the 
second  mouse.  The  streptococcus  was  now  injected  into  a  third 
mouse  (mouse  3).  The  mouse  died  on  the  tenth  day.  The 
streptococcus  was  again  recovered  from  pus  at  the  site  of 
inoculation,  but  not  from  elsewhere ;  and  again  it  was  found  to  be 
unaltered  in  morphological  and  cultural  respects. 

Summary  of  No,  II. — This  example  of  S.  scarlatina  isolated 
from  an  agar  plate  inoculated  with  5^^^^^  cc.  of  the  tonsillar  secre- 
tion of  a  patient  on  the  third  day  of  scarlatina,  was  unaltei-ed 
in  morphological  and  cultural   respects  after  having  caused  a 
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App.  B.  No  3.  fatal  disease  in  three  mice  in  succession.  Nor  did  its  virulence 
OntheBMjteri-  ^^^  *^®  mouse  appear  to  be  raised.  It  may  be  again  observed 
oiogyofScaria-  that  an  example  of  S.  jiyogenes  also  isolated  from  jjsjfuxrs  cc.  of 
oSrdon!'/'^'      the  tonsillar  secretion  of  the  same  patient  was  equally  unaltered 

in  morphological  and  cultural  respects  on  recovery  from  a  mouse 
which  succu  tnbed  to  it  on  the  8th  day. 

No.  III. — Three  different  streptococci  were  isolated  from  a 
serum  culture  made  from  tctVoo  cc.  of  the  tonsillar  secretion  of 
this  case  on  the  fourth  day  of  scarlatina.  The  result  of  the 
bacteriological  examination  of  the  tonsillar  secretion  was  described 
above.  See  Section  III.,  Tonsillar  Secretion  during  Scarlatina, 
Case  IV. 

Streptococcus  1. — The  first  organism  was  indistinguishable  in 
morphological  and  cultural  respects  from  S.  pyogenes.  A  mouse 
injected  with  it  died  in  48  hours  and  the  streptococcus  was 
recovered  from  its  blood  and  organs  in  pure  culture.  The 
morphological  and  cultural  characters  of  the  streptococcus  after 
passage  through  the  mouse  were  re-examined  and  found  to  be 
unaltered. 

Streptococcus  2. — The  second  organibiu  isolated  from  the  serum 
culture  had  all  the  morphological  characters  of  S.  Hcarlatinse,  and 
also  all  the  cultural  characters  of  that  organism  save  one  ;  namely, 
that  in  litmus-milk  there  was  only  a  slightly  acid  reaction,  and  no 
clotting  was  effected.  As  examples  of  S.  scarlatinse  that  did  not 
produce  a  strong  acid  reaction  and  did  not  clot  milk,  had  been 
previously  isolated  from  scarlatinal  throats,  the  fact  that  this 
organism  also  failed  in  these  two  respects  to  coincide  with  typical 
S.  scarlatina;  was  not  held  to  disqualify  it  from  being  considered 
a  strain  of  that  organism.     Its  characters  were  as  follows  : — 

Broth  one  day  37°  C— The  streptococcus  leaves  the  fluid  clear 
and  grows  in  the  form  of  a  coherent,  conglomerate  mass  at  the 
foot  of  the  tube.  Microscopically  the  appearance  is  indistinguish- 
able from  that  of  the  most  coherent  type  of  S.  scarlatinae.  The 
individuals  are  entirely  coccus-shaped. 

Agar  condensation  Jfuid  two  days  37°  C. — The  streptococcus 
grows  in  coherent  masses  that  are  with  difficulty  sufficiently 
separated  for  microscopical  examination.  The  individuals  are 
entirely  coccus-shaped. 

Serum  condensation  fin  id  one  day  37^  C. — Chains  are  better 
developed  than  in  the  preceding  media.  A  tendency  to  massing 
is  seen.     The  individuals  are  entirely  cocci. 

Litmus  milk  37°  C. — There  is  a  feeble  acid  reaction  after  two 
days.     In  one  week  there  is  fair  acidity,  but  no  clot. 

Agar  colotiies  one  day  37°  C. — The  growth  is  less  profuse  than  in 
the  case  of  S.  pyogenes.  In  shape  and  markings  (nodulation) 
the  colonies  are  indistinguishable  from  colonies  of  S.  scarlatina. 
IMicroscopically  cocci  are  in  the  majority,  but  bacillary  forms  are 
also  numerous. 

Serum  growth  one  day  37^  C— The  growth  shows  very  marked 
conglomeration,  and  requires  crushing  in  between  two  cover 
glasses  in  order  to  get  it  thin  and  separated  enough  for  micro- 
scopical examination.    When  separated  out  in  this  way,  many  of 


the  individuals  are  seen  to  liave  either  a  spindle  or  a  bacillary     app.  b.Nc.s. 
tendency  ;  see  Fig.  22,  Plate  XII.  *    onth^oteri- 

GeUitine  growth  20°    C— The  groNvth   is  as  slow  as  that  of  t^.^^r!^' 
S.  scarlatinas  usually  is  on  this  medium.    The  colonies  as  time   Gordon, 
went  on  showed  noduhtion.     Impression-preparations  made  on 
the  10th  day  showed  some  good  spindles  and  bacillary  forms  at 
places. 

A  mouse  injected  with  a  48  hours  broth  sub-culture  of  the 
danism  was  dead  on  the  4th  day.  The  result  of  the  post- 
mortem examination  was  as  follows  : — At  the  site  of  inoculation 
suppuration  had  taken  place.  There  was  suppurative  peritonitis. 
Abscess  was  seen  in  the  liver  and  also  in  one  kidney.  The 
spleen  was  congested  and  enlarged.  Cover-glass  preparations  of 
the  pus,  whether  from  the  site  of  inoculation,  from  the  liver, 
kidney,  or  peritoneal  cavity  had  the  same  microscopical  appear- 
ance ;  in  each  case  being  crammed  with  the  streptococcus  chiefly 
arranged  in  the  form  of  diplococci,  but  also  in  short  chains,  and 
showing  at  places  a  tendency  to  conglomeration ;  see  Fig.  23, 
Plate  XII.  Cultures  made  from  the  pus  at  the  site  of  inoculation, 
heart's  blood,  spleen,  kidney,  liver,  and  peritoneal  cavity,  all 
yielded  the  same  streptococcus.  On  examination  of  the  morpho- 
logical and  cultural  characters  of  this  organism,  however,  they 
were  found  to  be  different  from  those  of  the  organism  injected. 

The  streptococcus  recovered  from  all  these  sources  in  the  mouse 
had  the  following  characters. 

Broth  one  day  37°  C. — The  fluid  remains  clear  and  flocculi  are 
collected  at  the  foot  of  the  tube.  Microscopically  conspicuous 
conglomeration  is  seen,  but  not  coherency.  The  chains  are  of 
medium  length,  and  the  individuals  are  entirely  coccus  shaped. 

Agar  condensation  fluid  two  days  37°  C. —  Microscopical 
examination  shows  that  though  lace- work  is  present,  it  is  not 
extensive.  Among  a  great  majority  of  cocci  a  few  bacillary 
forms  are  seen. 

Serum  condensation  fluid  two  days  37°  C.^ — Chains  of  medium 
length  are  seen  composed  entirely  of  cocci.  Indistinguishable 
from  the  growth  of  S.  pyogenes  in  this  medium. 

Litmus  milk  37°  C. — In  two  days,  feeble  acid.  In  one  week, 
fair  acid  but  no  clot. 

Agar  colonies  one  day  37°  C. — Both  macroscopically  and  micro- 
scopically indistinguishable  from  S.  pyogenes. 

Serum  growth  one  day  37°  C. — No  conglomeration  or  ccherency  ; 
no  bacillary  forms  ;  indistinguishable  from  S.  pyogenes  (Fig.  24, 
Plate  XII.), 

Gelatine  colonies  20°  C. — Both  macroscopically  and  microscopi- 
cally indistinguishable  from  S.  pyogenes.  After  being  kept  in 
culture  for  five  months  the  gelatine  growth  was  again  examined 
by  impression  preparations.  It  was  still  Indistinguishable  from 
the  growth  on  gelatine  of  3.  pyogenes. 

Summary  of  No.  III. — By  passage  through  a  mouse,  therefore, 
this  streptococcus  which,  when  isolated  from  the  secretion  on  the 
surface  of  the  scarlatinal  tonsil,  had  the  characters  of  streptococcus 
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App.  B,  No.  3.  Bcarlatinse,  except  that  it  did  not  produce  a  strongly  acid  reaction  and 
On  theiftcteri-  ^^^  not  ciot  milk  had  become  changed.  When  recovered  from  the 
oiogyofSgkria-  mouse,  all  the  characters  by  which  it  was  distingnished  from 
Q6rdo^  S.  pyogenes  had  disappeared.     It  was,  in  fact,  now  indistinguish- 

able from  streptococcus  No.  1  isolated  from  the  same  source. 

No.  lY .^Streptococcus  3.— The  third  streptococcus  isolated  from 
the  serum  tube  inoculated  with  ttjoVdci  cc  of  the  tonsillar  secretion 
of  the  preceding  case  was  indistinguishable  from  the  examples  of 
S.  scarlatinas  isolated  from  Cases  I.  and  II.     In  broth,  coherency 
was  much  less  marked  than  in  the  case  of  streptococcus  II.     In 
Litmus-milk  a  strong  acid  reaction  and  firm  clotting  were  produi^ 
in  48  hours.     Bacillus-formation  was  seen  in  the  growth  on  solid 
media.    A  mouse  (mouse  1)  inoculated  with  a  48  hours'  broth 
sub-culture  was  dead  on  the  third   day.    .  The  organism    was 
recovered  from  the  pus  at  the  site  of  inoculation  but  not  from 
elsewhere.    It  was  found  to  be  unaltered  in  morphological  and 
cultural  respects.    A  second  mouse  and  a  guinea-pig  were  now 
inoculated.    The  guinea-pig  was  dead  in  three  days  and  showed 
congested    organs    and    enlarged    suprarenal    capsules,    but   no 
organisms  were  demonstrated   in  sitUy  and  cultures  from  the 
heart's  blood,  spleen,  kidney,  and  liver  showed  no  growth.    The 
mouse  (mouse  2)  died  on  the  13th  day.    The  streptococcus  was 
recovered  from  pus  at  the  site  of  inoculation  and  also  fronci  the 
spleen  and  kidney  of  the  mouse  in  pure  culture,  and  re-examined. 
It  was  found  to  be  still  unaltered  in  morphological  and  cultural 
respects.      A  third  mouse  was  now  inoculated.      The    mouse 
(mouse  3)  was  a  young  one  and  small.    It  was  dead  in  48  hours 
and  the  streptococcus  was  recovered  from  its  heart's  blood,  spleen, 
kidney,  and  liver  in  pure  culture,  and  was  found  to  be   still 
unaltered  in  morphological  and  cultural  respects.     For  a  micro- 
photograph  of  the  growth  on  serum  after  recovery  from  the  last 
mouse,  see  Fig  25,  Plate  XII. 

Summary  of  No,  IV. — The  morphological  and  cultural  cha- 
racters of  this  example  of  S.  scarlatinae  were  unaltered  after 
passage  through  three  mice  in  succession.  The  fact  that  the  third 
mouse  died  in  a  shorter  timo;  than  the  two  previous  ones  was 
probably  due  to  its  being  a  young  one. 

No.  V. — This  specimen  of  S.  scarlatinas  was  obtained  from  the 
ionsillar  secretion  of  a  patient  on  the  fifth  day  of  scarlatina.  The 
result  of  the  bacteriological  examination  of  the  case  has  been 
previously  described.  See  Section  III.  :  tonsillar  secretion  dur- 
ing an  attack  of  scarlatina,  Case  VI.  The  organism  was  obtained 
in  a  different  way  to  the  other  examples  of  S.  scarlatinse.  A 
serum  tube  inoculated  with  approximately  tWdthf  cc.  of  the 
tonsillar  secretion  of  the  patient  gave  what  appeare<i  to  be  a  pure 
culture  of  S.  scarlatinae.  After  48  hours'  incubation  at  37^X3.  the 
whole  of  the  growth  was  scraped  off  the  serum  culture,  suspended 
in  1  cc.  of  sterile  broth,  and  a  half  of  it  injected  into  a  mouse^  the 
other  half  into  a  guinea-pig.  The  guinea-pig  was  unaffected,  but 
the  mouse  died  on  the  fifth  day  showing  congested  organs,  an 
enlarged  spleen,  and  pus  at  the  site  of  inoculation.  Cultures  from 
the  blood  and  organs  of  the  mouse  showed  no  growth,  but  the  pus 
showed  Streptococcus  scarlatinas  in  situ  and  cave  also  a  pure 
culture  of  it. 


391 

The  example  of  8.  scarlatinse  obtained  in  this  way  was  foand    i^p.  b.  No.  s. 
to  have  all  the  morphological  and  cultoral  characters  of  that  ontheiaoieri- 
organism.     A  second  gninea-pig  was  inocalated  with  1  cc.  of  oioffyoftovia- 
a  48  hours'  broth  flub-cuUnre  of  it.    The  gijiinearpig  died, on  tup.  oSJJonT    * 
seventh  day  showing '.as  usual  congested  organs,^  and  enlarged 
suprarenal  capsules.    Cultures  made  from  its  blood  and  organs  all 
remained,  as  usual,  sterile.     In  the  case  of  this  guinea-pig,  however, 
particular  attention  was  paid  to  the  site  of  inoculation  when  making 
the  post-mortem  examination.    The  tissues  around  were  engorged, 
but  no  suppuration  was  seen.    The  subcutaneous  exudation,  which 
was  a  clear  fluid,  showed  no  organisms  on  microscopical  examina- 
tion, and  also  gave  no  growth.     But  while  making  the  local 
examination  an  enlarged  lymphatic  gland  had  been  seen,  and  a 
culture  from  it  gave  a  pure  growth  of  streptococcus  scarlatinse. 

Four  colonies  of   this    streptococcus    were  sub-cultured  and  • 

tested  in  various  media.  They  were  all  exactly  alike  in  the 
macroscopic  appearance  of  their  growth,  and  they  all  clotted 
litmus  milk  with  a  strongly  acid  reaction  in  48  hours.  Bacillus- 
formation  was  seen  in  all  cases,  but  in  the  case  of  one  of  them  was 
particularly  well  marked  when  growing  in  serum  condensation 
fluid  ;  see  Pigs.  27  and  28,  Plate  XIII. 

Summary  of  No.  V. — This  example  of  8.  scarlatinae  was 
obtained  by  direct  injection  of  a  mouse  with  the  48  hours'  growth 
of  a  serum  culture  inoculated  with  jjfjijyj^u  cc.  of  tonsillar  secretion. 
When  recovered  from  the  mouse,  the  morphological  and  cultural 
characters  of  8.  scarlatinae  were  unaltered.  A  guinea-pig  injected 
with  the  same  material  as  the  mouse  was  unaffected,  but  a  second 
guinea-pig  injected  with  the  streptococcus  when  recovered  from 
the  mouse,  died  on  the  seventh  day,  and  8.  scarlatinse  was  recovered 
from  a  swollen  lymph  gland  near  the  site  of  inoculation  ;  cultures 
from  the  blood  and  organs  remaining  as  usual  sterile.  8.  scarla- 
tinsQ  when  recovered  from  the  guinea-pig  was  found  to  have 
suffered  no  diminution  of  the  morphological  and  cultural  charac- 
ters that  distinguish  it  from  8.  pyogenes. 

No.  VI.— This  example  of  8.  scarlatinae  was  isolated  from  a 
case  of  scarlatina  during  the  fifth  week  from  the  onset  of  the 
disease.  The  dilution  of  the  tonsillar  secretion  was  not  measured, 
and  the  streptococcus  was  isolated  from  it  by  making  an  agar 
plate.  The  organism  was  identical  in  morphological  and  cultural 
respects  with  8.  scarlatina)^  and  was  described  and  figured  in  last 
year's  report.  (See  Report  of  Medical  OflBcer,  Local  Government 
Board,  1899-1900.    P.  398,  No.  55,  and  Figs.  3,  4,  5,  6,  Plate  XXI.) 

A  mouse  (mouse  1)  injected  with  the  streptococcus  died  on  the 
ninth  day.  From  its  liver  both  8.*  conglomeratus  and  the  "  mouse 
streptococcus  scarlatinae "  were  recovered.  From  pus  at  the  site 
of  inoculation,  however,  the  streptococcus  injected  was  recovered 
and  found  to  be  unaltered  in  morphological  and  cultural  respects. 

A  guinea-pig  inoculated  at  the  same  time  as  the  mouse  was 
unaffected.  With  the  streptococcus  recovered  from  the  pus  at 
the  site  of  inoculation  of  mouse  1,  and  found  to  be  unaltered  in 
morphological  and  cultural  respects,  a  second  mouse  and  a  second 
guinea-pig  were  inoculated.     Mouse  No.  2  died  on  the  fourth  day, 

^  In  this  and  in  some  other  oases  of  S.  acarlatinffi  or  oonglomeratns  on 
reooTerj  from  the  monae,  baoillnry  forms  were  increased.  In  last  year's  report, 
the  term  ^  BacUlna  oonglomeratns  "  was  nsed  in  reference  to  marked  instances  of 
siush  inoreaie  in  baeillary  individni^. 
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Apr.  B,No.s.  showiug  congested  organs,  an  enlarged  spletn,  and  pufl  at  the  site 
On  iheiacteri-  ^^  inoculation.  The  streptococcus  was  recovered  from  the  pas, 
'»io«yofi^tfia-  but  not  from  elsewhere.  On  examining  its  morphological  and 
oorion^    '*      cultural  characters,  they  were  found  to  be  unaltered.    Guinea-pig 

No.  2,  inoculated  with  the  same  culture,  and  at  the  same  time  as 
mouse  No.  ^,  died  on  the  tenth  day,  showing  congested  kidneys 
and  liver,  and  enlarged  suprarenal  capsules;  but,  as  usually  the  case 
with  guinea-piss  that  die  after  inoculation  with  S.  Bcarlatin»»  the 
spleen  was  neither  enlarged  nor  congested.  Cultures  made  from 
the  heart's  blood,  spleen,  kidney,  and  liver  of  this  guinea-pig 
showed  no  growth. 

Summary  of  No,  VI, — This  specimen  of  S.  scarlatinsa  isolated 
from  the  secretion  on  the  surface  of  the  tonsil  of  a  patient  during 
^  the  fifth  week  from  the  onset  of  scarlatina  produced  a  fatal  result 

on  a  mouse  nine  days  after  inoculation.  A  guinea-pig  inoculated 
at  the  same  time  as  the  mouse  was  unaffected.  From  the  liver  of 
the  mouse  S.  eonglomeratus  and  the  "  mouse  S.  scarlatinsB  '•  were 
recovered.  From  the  pus  at  the  site  of  inocijlation  of  the  same 
animal  S.  scarlatinae,  unaltered  in  morphological  and  cultural 
respects,  was  recovered  and  injected  into  a  second  mouse  and  a 
second  guinea-pig.  Mouse  No.  2  died  on  the  fourth  day,  and  the 
streptococcus  was  recovered  from  the  pus  at  the  site  of  inoculation, 
and  found  to  be  unaltered  imuorphoiogical  and  cultural  respects. 
Guinea-pig  No.  2  died  on  the  tenth  day,  and  cultures  from  its 
blood  and  organs  showed  no  growth.  This  example  of  S.  scarla- 
tinae, therefore,  was  not  altered  in  morphological  and  cultural 
respects  on  recovery  from  the  second  mouse. 

No.  VII.— The  case  from  which  this  example  of  S.  scarlatina 
was  isolated  was  one  of  those  in  which  the  symptoms  were  not 
sufficiently  typical  of  scai'latina  to  justify  the  clinical  diagnosis  of 
the  disease.  Since  the  patient  desquamated,  however,  there  can  be 
little  doubt  as  to  the  nature  of  the  malady. 

The  streptococcus  was  isolated  from  a  surface  agar  plate  made 
from  a  swab  that  had  been  rubbed  on  the  tonsil  and  fauces.  The 
organism  grew  in  broth  in  the  form  of  a  nebulous  mass  at  the  foot 
of  the  tube,  the  fluid  remaining  quite  clear.  Microscopically  the 
growth  consisted  of  long  chains  showing  considerable  tendency  to 
conglomeration  at  places.  The  majoritj'  of  the  individuals  were 
round  or  oval,  but  some  were  slightly  rod-shaped.  In  litmxia  milk 
a  strong  acid  reaction  and  firm  clotting  were  produced  in  forty- 
eight  hours.  The  growth  on  a^ar  was  that  of  S.  scarlatinae  ;  that 
is  to  say,  it  was  less  extensive  than  in  the  case  of  S.  pyogenes, 
several  of  the  colonies  were  nodulated,  and  microscopically 
bacillary  forms  were  numerous.  On  gelatine  the  growth  was  slow, 
and  impression  preparations  made  on  the  fifth  day  showed  some 
spindle  and  bacillary  forms. 

A  mouse  inoculated  with  the  streptococcus  died  on  the  eighth 
day.  Post-mortem  there  was  no  suppuration  at  the  site  of  inocula- 
tion, but  a  neighbouring  lymphatic  gland  was  enlarged  and 
softened,  and  a  cover  glass  preparation  from  it  was  found  to  be 
swarming  with  the  streptococcus,  chiefly  in  the  form  of  diplo-cocci; 
The  organs  of  the  mouse  were  congested,  and  the  spleen  was 
enlarged.  The  streptococcus  was  recovered  from  the  heart's  blood, 
spleen,  kidney,  lung,  and  also  from  the  local  lymphatic  gland. 
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Fn)m  whatever  Boiirce  in  the  mouse  it  was  obtiiined,  the  Htrepto-     app.  b,  No.8. 
coccud  had  the  following  characters  : — In  broth  general  turbidity  onthoBact«ri- 
was  produced,  and  a  loose  precipitate  ;    microscopically,  chains  oio^yofScaria- 
were  of  medium  length,  and  conglomeration  was  exhibited   at  oortion? 
places ;   many  of  the  individuals  showed  a  bacillary  tendency. 
In  agar  condensation  fluid  some  lace  work  was  seen,  but  it  was  not 
extensive  ;  bacillary  forms  were  not  uncommon.     In  serum  con- 
densation fluid  chains  were  extremely  well  developed,  and  the 
great  majority  of  the   individuals  were  coccus -shaped,  though 
several  bacillary  forms  were  also  seen.     Litmus  milk  showed  a 
strong  acid  reaction  and  firm  clotting  in  forty-eight  hours.     On 
agar  the  growth  was  much  faster  than  prior  to  passage  through  the 
mouse,  and  was  now  in  fact  as  copious  as  the  growth  of  S.  pyogenes 
on  the  same  medium  ;  microscopically,  bacillus  formation  was  very 
well  marked.    On  serum  there  was  very  fair  growth,  and  here  again 
bacillary  forms  were  to  be  seen  by  no  means  infrequently.    The 
growth  on  gelatine  was  much  faster  than  at  first,  and  was  now  in  fact 
as  fast  as  that  of  S.  pyogenes  ;  impress-preparations  on  the  fifth 
day  showed  very  few  definitely  bacillary  forms,  though  an  oval  or 
semi -bacillary  tendency  was  not  rare. 

Summary  of  No,  VII, — The  streptococcus  had,  therefore, 
undergone  some  modification  by  passage  through  a  mouse.  The 
power  of  clotting  litmus  milk  with  a  strong  acid  reaction  was 
maintained,  and  bacillus-formation  was  still  marked.  On  the 
other  hand  the  macroscojncal  appearance  of  the  growth  in  broth, 
on  asrar,  and  on  gelatine,  which  was  in  the  first  place  quite 
different  from  that  of  S.  pyogenes,  was  now  indistinguislmble 
from  the  same.  Some  of  the  characters  distinguishing  the 
streptococcus  from  S.  pyogenes  had  therefore  vanished,  but  the 
extent  of  bacillus-formation,  and  the  production  of  a  strong  acid 
reaction  accompanied  by  clotting  in  litmus  milk,  still  distinguished 
the  streptococcus  recovered  from  the  mouse  from  S.  pyogenes. 

No.  VIII. — The  streptococcus  in  the  present  instance  was 
isolated  from  a  scarlatinal  ear-discharge.  The  patient  was  in  the 
eighth  week  of  scarlatfda,  and  it  was  the  15th  day  of  the  otorrhoea. 
A  serum  culture  made  from  a  dilution  of  the  ear  discharge  yielded 
the  streptococcus  together  with  a  small  bacillus  belonging  to  the 
diphtheria  group. 

The  characters  of  the  streptococcus,  which  have  been  described 
previously,  were  as  follows.  In  broth  the  fluid  remained  clear 
and  at  the  foot  of  the  tube  was  a  nebulous  mass  of  growth  that 
was  found  microscopically  to  consist  of  long  streptococcus  chains 
exhibiting  a  marked  tendency  to  conglomeration.  In  agar  can- 
(lensfition  fluid  there  was  seen  lace-work  pattern,  conglomeration, 
and  bacillus-formation.  In  litmus  milk  a  strong  acid  reaction  and 
firm  clot  was  present  in  48  hours.  The  growth  on  agar  and  on 
gelatine  was  indistinguishable  from  that  of  S.  scarlatime,  bacillary 
forms  being  seen  in  both. 

A  mouse  injected  with  a  48  hours  broth  sub-culture  of  the 
streptococcus  died  on  the  20th  day.  Post-mortem  no  local 
suppuration  was  seen,  but  the  organs  were  congested,  and  the 
spleen  enlarged.  From  the  liver  of  the  mouse  a  form  of  S. 
conglomeratus  that  clotted  litmus-milk  in  48  hours  with  a  strong 
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APP.B,No.3.  acid  reaction  was  recovered  together  with  an  example  of  the 
Ontheiacteri-  "  °^^^^  streptococcus  scarlatinae,"  described  in  last  year's  report. 
oioffyofScaria-  This  streptococcus  obtained  from  the  liver  of  the  mouse  made 
GordonT^'*       broth    turbid,  and    microscopically  short     to    medium    chains 

composed  entirely  of  coccus  forms  were  seen.  In  agar  condensa- 
tion fluid  lace-work  was  seen,  but  not  extensively,  and  a  few 
bacillary  forms  were  also  present.  In  litmus-milk  a  feeble  acid 
reaction  was  produced,  and  no  clotting  occurred.  The  growth  on 
agar  and  on  gelatine  was  indistinguishable  from  that  of  S. 
pyogenes  to  the  eye,  but  microscopically  bacillary  forms  were 
present  in  the  case  of  this  streptococcus.  On  «erum  also  a  few 
bacillary  individuals  were  seen  among  a  majority  of  coccus- 
shaped  forms. 

Summary  of  No,  F///.— This  streptococcus,  when  isolated  from 
an  ear-discharge,  was  found  to  have  the  morphological  and 
cultural  characters  of  one  type  of  B.  scarlatinsa.  A  mouse 
inoculated  with  it  succumbed  on  the  20th  day.  From  the  liver 
of  the  mouse  was  recovered  S.  conglomeratus,  and  "  the  mouse 
S.  scarlatinsB."  In  this  case,  therefore,  modification  took  place  in 
the  two  directions  indicated  in  last  year's  report. 

Analysis  showing  the  bppbct  on  S.  Scarlatin^b  op 

passing  it  through  animals. 
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APP.  P,  No.  3. 

On  i.lie  Bacteri- 
oloiryofSoarln- 
tina :  by  Dr. 
Gordon. 


SUMMARY   OF   SKCTION    V. 

1.  Out  of  eight  streptococci,  isolated  from  scarlatinal  patient.^ 

and  closely  resembling  or  identical  with  Streptococcus 
scarlatinae,  five  were  found  to  be  unaltered  in  morphological 
and  cultural  respects  on  recovery  from  mice  that  succumbed 
to  inoculation  with  them.  On  several  occasions  when  one 
of  the  five  streptococci,  recovered  from  a  mouse  and  found 
to  be  unaltered  in  morphological  and  cultural  respects,  was 
injected  into  further  mice,  no  inci^ease  of  virulence  for  the 
mouse  was  exhibited.  These  five  examples  of  Streptococcus 
scarlatinas  that  retained  their  morphological  and  cultural 
individuality  had  all  been  isolated  in  the  first  place  from 
the  secretion  on  the  surface  of  the  tonsil  of  a  patient  under- 
going an  attack  of  scarlatina,  and  all  clotted  litmus  milk 
with  a  strong  acid  reaction. 

2.  A  streptococcus  (No.  3)  present  in  the  tonsillar  secretion  with 

one  of  these  unaltered  streptococci,  and  having  the  morpho- 
logical and  cultural  characters  of  S.  scarlatinse,  except  that  no 
strong  acid  reaction  and  no  clot  was  produced  in  litmus 
milk,  underwent  such  modification  in  passing  through  a 
mouse  that  the  organism  recovered  from  the  mouse  was 
indistinguishable  in  morphological  and  cultural  respects 
from  Streptococcus  pyogenes. 

i\.  A  streptococcus  (No.  7),  isolated  from  the  throat  of  a  case  of 
suspected  scarlatina,  was  found  to  have  undergone  some 
modification  when  recovered  from  the  blood  and  organs  of 
a  mouse  that  succumbed  to  inoculation  with  it.  But, 
although  on  recovery  from  the  mouse  its  morphological  and 
cultural  individuality  was  diminished,  the  streptococcus 
could  still  be  distinguished  from  Streptococcus  pyogenes. 

4.  An  example  of  S.  scarlatinsa  (No.  8)  isolated  from  an  ear 

discharge,  as  the  result  of  passage  through  a  mouse  under- 
went modification  in  the  two  directions  described  in  the 
last  report. 

5.  On  several  occasions,  when  a  mouse  succumbed  to  inocula- 

tion with  Streptococcus  FcarlatinsB  the  organism  was  only 
recovered  from  the  site  of  inoculation.  Congestion  of  the 
organs  and  enlargement  of  the  spleen  was,  however,  present 
in  these  cases. 

6.  S.  scarlatime  when  isolated  from  the  tonsillar  secretion  of  a 

case  of  scarlatina,  does  not  appear  to  be  pathogenic  to  the 
guinea-pig.  When,  however,  the  same  organism — unaltered 
apparently  in  morphological  and  cultural  respects — is  re- 
covered from  a  mouse  that  has  succumbed  to  it,  injection  of 
it  into  a  guinea-pig  is  now  followed,  in  some  cases,  by  a  fatal 
result.  In  all  cases  where  such  a  guinea-pig  succumbed,  the 
organs  were  congested  and  suprarenal  capsules  enlarged,  but 
all  cultures  made  from  the  blood  and  organs  remained 
sterile.  In  one  recent  case,  however  (No.  5),  where 
cultures  from  the  blood  and  organs  of  the  guinea-pig  were 
sterile,  a  culture  made  from  an  enlarged  lymphatic  gland 
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near  the  site  of  inoculation  gave  a  pure  growth  of  8.  scarla-  app.  b,  no 

tinae.     The  organism  recovered  from  the  lymphatic  gland  ontheBactJ    - 

of   this   guinea-pig  was  found  to   have  lost  none  of  the  JJ^^'^v^V**' 

morphological    and    cultural    characters    that    distinguish  Oomon. 
Streptococcus  scarlatinas  from  Streptococcus  pyogenes. 


SECTION    VI. 

The  Further  Comparative  Study  op  Streptococcus 

Pyogenes. 

As  S.  Bcarlatintf)  occurs  in  the  secretion  on  the  surface  of  the 
tonsil  during  an  ordinary  attack  of  scarlatina,  its  chanicterH 
are  so  different  from  those  of  Streptococcus  pyogenes  that  the 
risk  of  confusing  the  two  organisms  is  a  superficial  one.  More- 
over, the  recent  experiments  described  in  the  preceding  section 
show  that  some  examples  of  S.  scarlatinas  are  unaltered  by  passage 
through  a  succession  of  mice,  so  that  in  their  case  there  is  no 
reason  to  suppose  that  the  morphological  and  cultural  individuality 
of  S.  scarlatinas  is  otherwise  than  permanent. 

But,  besides  Streptococcus  scarlatinae,  virulent  specimens  of 
Streptococcus  pyogenes  have  been  isolated  on  some  occasions  from 
the  tonsillar  secretion  of  a  case  of  ordinary  uncomplicated  scarla- 
tina. All  such  specimens  of  S.  pyogenes  have  been  re-examined  in 
morphological  and  cultural  respects  after  passage  through  a  mouse, 
and  on  no  occasion  as  yet  has  any  alteration  been  found  to  have 
taken  place.  Nor  have  other  virulent  examples  of  S.  pyogenes 
obtained  from  non-scarlatinal  sources  been  found  to  undergo 
appreciable  change  in  their  morphological  or  cultural  characters  as 
the  result  of  passage  through  a  mouse.  The  morphological  and 
cultural  characters  of  S.  pyogenes,  therefore,  appear  to  be  also 
fixed. 

In  some  instances  of  Streptococcus  scarlatina?  then  their  dis- 
tinction from  Streptococcus  pyogenes  seems  to  be  permanent.  In 
other  instances,  however,  S.  scarlatinae  loses  some  of  its  differential 
characters  as  the  result  of  passage  through  a  mouse.  It  was  men- 
tioned in  my  last  report  that  on  one  occasion  where  such  modifica- 
tion had  been  produced  by  passage  through  a  mouse,  still  further 
loss  of  differential  characters  resulted  on  the  organism  being 
passed  through  a  guinea-pig,  and  it  was  only  in  one  or  two 
special  points  that  the  streptococcus  recovered  from  the  guinea-pig 
could  be  distinguished  from  Streptococcus  pyogenes. 

Recalling  once  more  the  results  of  the  bacteriological  examina- 
tion of  the  scarlatinal  cadaver,  it  will  be  recollected  that  in  five  of 
the  ten  cases  examined  after  death  from  scarlatina  the  strepto- 
coccus obtained  from  the  blood  and  organs  (and  in  one  case  from 
the  secretion  on  the  surface  of  the  tonsil  as  well)  was  identical  in 
morphological  and  cultural  respects  with  the  streptococcus  just 
mentioned  as  being  obtained  from  the  guinea-pig.  It  was  in  fact 
only  by  dint  of  the  same  special  points  that  a  difference  from 
streptococcus  pyogenes  could  be  detected.  These  were  with  regard 
to  conglomeration  in  broth  culture,  lace-work  in  agar  condensation 
fluid,  and  bacillus  formation  both  in  the  latter  medium  and  also  in 
the  agar  colonies.    All  three  characters  were  more  extensive  in  the 
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APP.B.  No. 3.  ease  of  the  streptococcuB  from  the  guinea-pig  and  in  that  from  the 
Onthe'iacteri-  Scarlatinal  cadaver  than  in  examples  of  Streptococcus  pyogenes 
oiwof^ria-  ^vith  which  comparison  had  been  up  to  that  time  made. 

Gordon.  ^^^^  although  the  streptococcus  present  in  five  fatal  cases  of 

scarlatina  coincided  with  the  specimen  of  S.  scarlatinse  that  had 
been  modified  by  passage  first  through  a  mouse  and  then  through 
a  guinea-pig,  and  although  this  strept^ococcus  showed  the  same 
points  of  variance  with  pyogenes  as  did  the  streptococcus  obtained 
from  the  guinea-pig,  I  was,  nevertheless,  unable  to  definitely 
identify  it  with  Streptococcus  scarlatinse.  The  reason  wiiy  no  final 
decision  in  the  matter  could  be  arrived  at  was  the  circumstance 
that,  in  other  respects  than  in  the  special  points  mentioned,  there 
was  nothing  to  distinguish  these  two  streptococci  (from  the  guinea- 
pig  and  from  the  scarlatinal  cadaver  respectively)  from  Strepto- 
coccus pyogenes,  and  also  because  in  these  very  points  the 
difference  was  in  the  case  of  some  specimens  of  pyogenes  only  a 
matter  of  degree. 

It  was  desirable,  therefore,  to  collect  further  specimens  of 
Streptococcus  pyogenes,  and  to  see  whether  any  exceptional 
instances  of  that  organism  occur  in  which  conglomeration  in  broth 
culture,  lace  'Work  in  agar  condensation  fluid, and  bacillus  formation 
both  in  the  latter  and  in  agar  colonies  occur  an  extensively  as  in 
th*^  case  of  the  streptococcus  recovered  on  five  occasions  from  the 
scarlatinal  cadaver,  and  on  one  occasion  from  the  guinea-pig  that 
had  been  inoculated  with  the  mouse  Streptococcus  scarlatina. 

Accordingly,  during  the  past  year  I  have  continued  to  examine 
examples  of  Streptococcus  pyogenes,  and  especially  in  these  three 
respects.  Among  the  examples  of  pyogenes  that  were  scrutinised, 
three,  owing  to  the  circumstances  in  which  they  were  found,  were 
specially  suited  for  this  purpose  of  comparison.  The  first  of  them 
was  kindly  given  me  by  Dr.  Andrewes.  It  was  obtained  in  pure 
culture  from  the  heart's  blood  of  a  patient  who  had  succumbed  to 
a  non-scarlatinal  septicsemic  infection  originating  from  the  region 
of  the  larynx.  From  the  mucous  membrane  of  the  latter  organ 
a  suppurating  sinus  extended  to  the  cricoid  cartilage  which 
had  become  necrosed.  Adhesive  pericarditis  was  found  post- 
mortem, and  there  were  infarcts  in  the  spleen.  The  patient,  an 
adult  woman,  had  also  suffered  from  acute  parenchymatous 
nephritis.  The  streptococcus  present  in  the  heart's  blood,  and 
which  had  doubtless  directly  contributed  to  the  fatal  result,  had 
presumably  spread  from  the  mucous  membrane  of  the  larynx. 
As  scarlatina  was  clinically  e?tcluded,  this  was  a  good  instance  of  a 
fatal  streptococcic  invasion  in  a  non-scarlatinal  case,  starting, 
moreover,  from  the  neighbourhood  of  the  region  to  which  is 
traced  the  fatal  streptococcic  invasion  that  occurs  in  scarlatina. 

The  streptococcus  obtained  from  the  heart's  blood  of  this  patient 
had  the  following  characters  : — 

Broth,  1  day,  37°  C. — The  fluid  remains  clear.  Growth  occurs  at 
the  foot  of  the  tube  in  the  form  of  small  white  masses  and 
flocculi.  Microscopical  examination  shows  that  the  organism  is  a 
streptococcus,  which  though  not  coherent,  nevertheless  exhibits 
conspicuous  conglomeration,  equalling  in  this  respect  the  strepto* 
coccus  most  frequently  obtained  from  the  scarlatinal  cadaver. 
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Agar  condensation  fluids  2  dai/.s,  37°  C. — Lace-work  is  present,    app.  b,  No.  5. 
and  is  as  extensive  as  in  the  case  of  the  streptococcus  from  the  ontheBacteri- 
scariatinal  cadaver.    The  majority  of  the  individuals  are  cocci,  oio^yof^ria- 
but  distinctly  bacillary  forms  occur.  Gonio/ 

Serum  condensation  fiuid^  1  day^  37^  C. — Chains  of  medium 
length  composed  entirely  of  coccus-shaped  individuals  are  seen. 

Litmus  milky  37°  C. — A  slightly  acid  reaction  is  produced  in  the 
course  of  48  hours.  In  10  days  the  acidity  is  increased,  but  is  not 
"  strong,"  and  there  is  no  clotting. 

Agar  colonies^  1  day,  37°  C. — ^The  growth  is  microscopically 
indistinguishable  from  that  of  the  streptococcus  of  the  scarlatinal 
cadaver.  The  latter,  as  was  mentioned  in  my  last  report,  is  micro- 
scopically indistinguishable  on  agar  from  the  usual  form  of 
8.  pyogenes.  Microscopically,  while  the  majority  of  the  indi- 
viduals are  cocus-shaped,  several  bacillary  form  are  seen. 

Serum  growth^  1  day,  37°  C. — Indistinguishable  from  the  strepto- 
coccus of  the  scaHatinal  cadaver  and  from  8.  pyogenes. 

Oelatine  growth^  20°  C. — Both  macroscopically  (Fig.  35, 
Plate  XV.,  Tube  III.)  and  microscopically  indistinguishable  from 
the  growth  either  of  the  streptococcus  of  the  scarlatinal  cadaver, 
or  of  8.  pyogenes.  No  spindles  or  bacillary  forms  are  seen  in 
impression  preparations  made  on  the  tenth  day. 

Pathogenicity. — A  mouse  injected  with  this  streptococcus  was 
dead  on  the  fifth  day.  Post-mortem  examination  showed  con- 
gestion of  the  organs,  enlargement  of  the  spleen,  and  pus  at  the 
site  of  inoculation.  The  streptococcus  was  recovered  from  the  pus, 
heart's  blood,  spleen,  kidney,  and  liver,  and  its  morphological  and 
cultural  characters  were  re-examined.  They  were  found  to  be 
unaltered. 

Summary. — ^With  regard  to  conglomeration  in  broth  culture, 
lace-work  in  agar  condensation  fluid,  and  bacillus  formation  both 
in  the  last  medium  and  also  in  the  agar  colonies,  therefore,  I  was 
unable  to  distinguish  this  streptococcus  from  the  streptococcus 
obtained  from  the  blood  and  organs  in  five  cases  after  death  from 
scarlatina.  In  other  respects  both  micro-organisms  were  indistin- 
guishable from  the  usual  type  of  8treptococcus  pyogenes. 

The  two  other  cases  specially  suited  for  the  purpose  of  com- 
parison were  both  instances  of  the  pneumonic  form  of  oriental  or 
bubonic  plague.  I  am  indebted  to  Dr.  Klein  for  the  opportunity 
of  examining  the  material  from  them  sent  to  him  for  the  purpose 
of  diagnosis,  and  I  have  also  to  thank  Dr.  Darra  Mair  for  the 
following  clinical  particulars  :  — 

A.  8.,  aged  28.  and  R.  C.  L.,  aged  30,  were  both  reported  ill  on 
January  12th  at  midnight,  with  symptoms  of  headache,  and  pains 
in  the  back  of  the  neck  and  in  some  of  the  joints.  Tha  lungs  of 
L.  were  examined  on  January  loth,  when  many  rales  and  bronchial 
breathing  were  heard,  especially  over  the  right  lung.  A.  8.  died  at 
1.30  p.m.  on  January  15th^and  L.  died  at  5.30  a.m.  on  January  16th. 
The  duration  of  the  illness  of  A.  8.,  therefore,  was  about  2|  days, 
and  of  R.  C.  L.  about  3 J  days.     Post-mortem,  the  lungs  of  both 
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.app.b,No.8.  patients  showed  consolidation,  and  were  found  to  be  crammed 
Ontbeiaoteri-  ^^^  B.  pestis.  From  the  spleen  of  both  cases,  while  B.  pestis  was 
Jjwoisgu'ia-  present  in  the  majority,  a  streptococcus  was  also  isolated.  A 
Gordonf   ''      Section  of  the  spleen  of  R.  C.  L.,  stained  with  Gram's  method,  is  seen 

in  Fig.  32,  Plate  XIV.  In  this  specimen  the  plague  bacilli,  which 
are  in  the  majority  in  most  parts  of  the  section,  have  been 
decolourised  and  do  not  show  in  the  photograph  ;  but  the  strepto- 
cocci, which  retain  the  stain,  are  here  seen  in  sitA  forming  groups 
in  the  splenic  tissue. 

The  streptococcus  isolated  from  the  spleen  of  each  case  was 
examined  in  detail.  That  obtained  from  the  spleen  of  R.  C.  L.  was 
indistinguishable  in  broth  from  the  streptococcus  of  the  scarlatinal 
cadaver— conglomeration  being  conspicuous.  In  agar  condensa- 
tion fluid  lace-work  was  extensive,  and  several  bacillary  forms 
were  also  seen.  Some  of  the  agar  colonies  showed  bacillary  forms. 
In  other  morphological  and  cultural  respects  (Fig.  35,  Plate  XV., 
Tube  II.)  the  streptococcus  was  indistinguishable  either  from  the 
streptococcus  of  the  scarlatinal  cadaver  or  from  the  usual  type  of 
Streptococcus  pyogenes.  A  mouse  inoculated  with  it  showed  local 
suppuration  and  was  dead  in  14  days.  Post-mortem,  the  organs 
were  congested  and  the  spleen  enlarged.  The  streptococcus  was 
recovered  from  the  spleen  of  the  mouse  and  re-examined  in 
morphological  and  cultural  respects.  It  was  found  to  be  exactly 
the  same  as  before. 

Sutmnary. — The  streptococcus  that  had  penetrated  to  the 
spleen  in  this  case  (R.C.L.)  of  pneumonic  plague,  therefore,  was 
indistinguishable  from  the  streptococcus  obtained  from  the  blood 
and  organs  i a  five  fatal  cases  of  scarlatina. 

The  streptococcus  from  the  spleen  of  A.  S.  was  similar  to  that 
obtained  from  the  other  case,  except  that  broth  was  rendered  turbid; 
lace-work  in  agar  condensation  fluid,  though  present,  was  rather 
less  extensive ;  and  no  bacillary  forms  were  seen  either  in  the  latter 
or  in  the  agar  colonies.  The  conglomeration  shown  in  micro- 
scopical preparations  of  the  broth  culture,  however,  was  as 
conspicuous  as  in  the  case  of  the  streptococcus  obtained  from  the 
scarlatinal  cadaver.  A  mouse  inoculated  with  this  streptococcus 
died  on  the  ninth  day  with  congested  organs  and  an  enlarged 
spleen.  The  organism  was  recovered  from  the  spleen  and  found 
to  be  unaltered  in  morphological  and  cultural  respects. 

Summary. — The  streptococcus  that  had  penetrated  to  the  spleen 
of  this  second  case  of  pneumonic  plague  was  not  distinguishable 
from  the  streptococcus  obtained  in  five  cases  from  the  scarlatinal 
cadaver. 

The  result  of  the  further  comparative  study  of  streptococcus 
pyogenes,  therefore,  has  been  that  a  streptococcus  isolated  from 
the  heart's  blood  of  a  case  of  septicsemia,  originating  in  disease  of 
the  larynx  and  clinically  distinct  from  scarlatina,  and  likewise  a 
streptococcus  isolated  from  the  spleen  of  pneumonic  plague, 
have  both  been  found  to  be  indistinguishable  from  the  strepto- 
coccus obtained  from  the  blood  and  organs  in  five  cases  aiter 
death  from  scarlatina,  and  described  in  my  last  year's  report.  This 
streptococcus,  then,  is  not  limited  to  scarlatina,  but  may  occur  in 
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non-scarlatinal  conditionB.      In   the  case   of  pneumonic  plague,   app.  b.Ko.  9. 
where   B.  pestis  was  in  an  overwhelming  majority  in  the  lung,  on theBactoi i- 
and   in   the   majority  in   the  spleen  (though  not  here  so   over-  oioifyofs^l 
whelmingly  as  in  the  lung),  this  streptococcus  clearly  formed  ii  oor<iony  -^' 
secondary  or  subsidiary  invasion.     The  time  that  elapsed  between 
the  onset  of  plague  and  the  death  of  the  patient  was  only  a  little 
over  three  days.    The  secondary  invasion,  therefore,  was  a  rapid 
affair. 

TJie  conclvsion  to  which  these  further  control-observations  have 
1^  me  iSj  that  the  streptococcus  described  in  my  last  yearns 
report  as  having  been  obtained  frmn  the  blood  and  organs  in  five 
out  of  the  ten  cases  examined  afte^^  death  from  scarlatina^  is  only 
an  unusual  form  of  Streptococcic  pyogenes^  and  not^  as  I  was 
inclined  to  thinks  a  modified  form  of  streptococcus  scarlatince. 
I  believe  also  that  its  role  in  scarlatina  is,  as  in  the  cases  of  pneu- 
monic plague  examined,  subsidiary  or  secondary  to  that  of  the 
micro-organism  to  which  the  disease  of  the  patient  must  be 
primarily  attributed. 


SECTION  VII. 
General  Conclusions. 

The  further  experience  described  in  the  present  report  leads  to 
the  conclusion  that  an  important  part  is  sometimes  played  in 
scarlatina  by  a  streptococcus  which  I  have  been  unable  to  dis- 
tinguish from  examples  of  Streptococcus  pyogenes.  The  evidence 
dealing  with  the  occurrence  of  this  organism  in  scarlatina  may  be 
summarised  as  follows  : — 

1.  Streptococcus  pyogenes  may  be  present  in  the  secretion  on 

the  surface  of  the  tonsil  in  a  case  of  clinically  mild, 
uncomplicated  scarlatina. 

2.  It  may   be   present  there  in  an  early  stage  of  the  disease. 

S.  pyogenes  was  in  fact  found  in  three  of  the  earliest  cases 
examined,  viz. :  on  the  second,  third,  and  fourth  day  from 
the  onset  of  the  scarlatina. 

3.  So  far  as  the  observations  yet  made  go,  it  would  seem  that, 

when  present,  streptococcus  pyogenes  may  be  as  abundant 
in  the  secretion  on  the  surface  of  the  tonsil  as  Streptococcus 
scarlatinse.  For  instance,  in  the  case  examined  on  the 
second  day  of  scarlatina,  both  organisms  were  present  to 
the  extent  of  at  least  250,000  per  cc.  of  the  tonsillar 
secretion, 

.  4.  In  the  nasal  discharge  of  scarlatina,  S.  pyogenes  was  found 
in  five  out  of  12  cases  examined  (Report  of  the  Medical 
Officer,  I/ocal  Government  Board,  1898-99,  p.  489). 

■  5.  In  the  aiiral  discharge  of  scarlatina,  S.  pyogenes  was  found 
in  five  out  of  12  cases  previously  reported  on  (ib.,  p.  487  j, 
and  in  four  out  of  seven  cases  desc^^ibed  i^n  the  present 
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App.  B,  No.  3.  report.    S.  pyogenes  has,  therefore,  been  found  in  altogether 

Ontheiacteri-  ^^^^  out  of  19  cases.    It  should  be* added  that  S.  pyogenes 

^wofSguria-  may  be  present  on  the  first  day  of  the  aural  discharge. 

6.  In  five  out  of  10  cases  examined  after  death  from  scarlatina, 
and  described  in  detail  in  my  last  year's  report,  the  strepto- 
coccus present  in  the  blood  and  organs  has  been  now  f  oimd 
to  be  indistinguishable  from  certain  examples  of  Strepio- 
coccuB  pyogenes.  In  one  of  these  five  cases  examined 
c^fier  death  from  scarlatina,  the  secretion  on  the  surface  of 
the  tonsil  yielded  the  same  streptococcus,  nam^ely  pyogenes, 
,  but  not  Streptococcus  scarlatinsB. 

..  Streptococcus  pyogenes,  therefore^  hiaj  play  a  vwy  prominent 
joj^t  in  scarlatina.  In  thei  earliest  dtilges  ttf '  the  disease  it  may^  be 
present,  together  with  Streptococcus  scarlatinse,  in  the  secretion 
on  the.  suiface  of  the  tonsil.  In  both  the  nasal  and  in  the  aural 
dischaiige  it  is  a  good  deal  more  frequently  met  With  than.  Is 
Streptococcus  scarlatinse.  Finally,  in  some  ciAses,'  Streptbcdccus 
pyogenes  invades  the  blood  and  organs  and  so  appears  to  be 
directly  responsible  for  the  death  of  the  patient. 

But,  important  though  the  part  of  Streptococcus  pyogenes  in 
scarlatina  may  be,  there  is  reason  to  believe  that  the  part  of 
Streptococcus  scarlatinss  isfitillmore  importai&t.  The  streptococcic 
invasion,  to  which  the  death  of  the  patient  was  found  to  be  most 
often  due,  was  traced  in  my  last  year's  report  to  the  secretion  on 
the  surface  of  the  tonsil.  The  study  of  the  tonsillar  secretion  in 
scarlatina  that  has  been  made  dtiHng  the  past  year  has  shown  that, 
while  S.  pyogenes  was  fotmd  in',  this  secretion  in  three  out  of  tep 
cases  Examined,  S.  scarlatinse  was  present  in  all  ten  cases,  and 
that  in  seven  this  micro-organism  grew  in  pure  culture  in  serum 
tubes  inoculated  with  similar  or  even  greater  ampunts  of  ..tonsillar 
secretion.      .; 

The  presence  of  Streptococcus  scarlatinse  in  the  throats  of  two 
casQS  of  suspnected  scarlatina  tl^t  showed  desquamation  is  as 
suggestive,  as  iq  its  absence  in  two  other  cases  that  showed  no 
desquamation.  The  occurrence  of  streptococci  bearing  a  morpho- 
logical and  cultural  resemblance  to  S.  scarlatinsd,  together  with 
B.  diphtherise,  in  serum  cultures  made  from  the  tonsillar  secretion 
during  an  attack  of  diphtheria,  is  a  matter  that  requires  further 
inviestigation.  In  the  case  of  the  virulent  examples  of  these 
streptococci,  however,  it  will  be  noticed  that  the  mouse  duocumbed 
in  a  shorter  time  than  it  usually  does  when  inoculated  with  Strepto- 
coccus scarlatinse.  ^ 

»  .... 

The  quantitative  observations  included  in  the  present  report 
show  that  the  abundance  of  B.  diphtheriaB  in  the  tonsillar' mucus 
in  diphtheria  is  paralleled  by  S.  scaflatinaB  in  scarlatina.  But 
while  Streptococcus  scarlatlnae  is  such  a  constant  and  suggestive 
feature  of  the  tonsillar  mucus  in  scarlatina,  it  appeaps  to  be  com- 
paratively rare  in  the  nasal  and  aural  discharges.  It  has  been 
detected  in  only  two  out  of  t-Welve  nasal  discharges,  and  in  only 
one  out  of  nineteen  aural  dischatges  exaniihed  up  to  the  present 
time.   '  '   ^ 
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'  In  only  two  ont  of  ten  cases  examined  after  de'^ith  from  scarla-    app  b.  No  3. 
tina  was  a  streptococcDS  admitting  of  immediate   identification  on theiacten- 
with  Streptococcns  scarlatinsB  present.     In   three  other  of  the  oiofiryofscariik- 
ten   cases,   however,  the  streptococcus  obtained  from  the  blood  conionT^^* 
and  internal  organs,  although  not  clotting  milk  and  not  producing 
a  strong  acid  reaction,  was  eventually  identified  with  S.  scarlatinae 
chiefiy  on  the  ground  of  the  extent  to  which  it  exhibited  spindle 
and  bacillary  forms  when  growing  in  various  media.     For  a  similar 
reason  the  streptococcus  described  and  figured  in  my  last  year's 
report  as  being  obtained  from  a  pleural  effusion  during  the  life  of 
the  patient  was  eventually  identified  with  S.  scarlatina. 

The  further  experiments  that  have  been  made  in  passing  examples 
of  definite  Streptococcus  scarlatinsB  through  mice  have  brought 
out  three  main  points  concerning  this  organism.  Firsts  when 
recovered  from  the  mouse,  it  was  found  in  five  out  of  eight  cases 
to  have  lost  none  of  its  cultural  and  morphological  individuality. 
In  these  five  instances,  therefore,  it  was,  on  recovery  from  this 
animal,  as  utterly  distinct  from  Streptococcus  pyogenes  as  origin- 
ally. Secondly y  its  virulence  for  the  mouse  was  in  several  cases 
also  unaltered  when  the  organism  was  recovered  from  a  mouse 
that  had  succumbed  to  it.  Thirdly^  it  appears  to  be  capable  of 
producing  a  general  disease  in  both  mouse  and  guinea-pig,  attended 
with  a  fatal  ending,  while  itself  remaining  restricted  to  the  site  at 
which  it  was  inoculated. 

These  three  determinations  go  a  long  way  towards  establishing 
Streptococcus  scarlatinse  as  a  specific  pathogenic  micro-organism. 

The  fact  that  Streptococcus  scarlatinas  cafi  produce  a  fatal  effect 
on  its  host  while  confined  to  the  neighbourhood  of  the  site  of 
inoculation  suggests  an  explanation  of  those  exceptionally  rapidly 
fatal  so-called  "  Toxic  "  cases  of  scarlatina  which  are  on  record, 
and  as  regards  which  bacteriological  examination  after  death  failed 
to  reveal  any  micro-organisms  either  in  the  blood  or  in  the 
internal  organs  of  the  patient. 

In  cases  of  scarlatina,  however,  less  immediately  fatal.  Strepto- 
coccus pyogenes  appears  to  often  quite  outstrip  Streptococcus 
scarlatinsB.  So  eclipsed  may  the  latter  organism  be  in  these  cases 
that  after  death  the  blood  and  organs  may  give  pure  cultures  of 
8.  pyogenes,  and  even  the  secretion  on  the  surface  of  the  tonsil, 
while  readily  yielding  S.  pyogenes,  may  fail  to  give  S.  scarlatinsB. 
It  is  quite  possible  that  in  such  cases  as  these  the  growth  of 
S.  pyogenes  has  led  to  the  suppression  of  the  original  cause  of 
the  disease,  viz.,  S.  scarlatinse. 

In  conclnsion  I  would  point  out  that  the  characters  of  Strepto- 
coccus scarlatinse  seem  to  imply  that  it  occupies  a  position  in  the 
bacteriological  kingdom  between  Streptococcus  pyogenes  and 
Bacillus  d  iphtherise.  Accordingly  the  question  arises  as  to  whether 
it  would  not  bo  more  accurate  to  term  the  micro-organism  a 
bacillus  than  a  streptococcus.  From  the  study  of  the  streptococcus 
group  that  1  have  made  duiing  the  last  three  years,  however,  I 
have  formed  the  opinion  that  when  the  characters  and  relations 
of  8.  scarlatinse  are  more  generally  and  completely  understood, 
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App.B,Ko.3.    it  will  Btill  be  included  in  the  genus  Streptocoocas,  and  for 

Onthe^oteri-  ^^^^  reason  I  have  continued  to  regard  it  rather  as  a  pecaliar 

oioffyofSgtfial  streptococcus  than  as   a .  true  bacillus.    But  while  continuing 

Qor^onf   ^'      for  the  present  to  regard   S.  searlatinsB  as  a  member   of    the 

genv^    Streptococcus,    I    believe    that    the  differences  observed 

between  this  micro-organism  and  Streptococcus  pyogenes  signify 

difference  of  species. 

Photographs  by  Mr.  Albert  Norman,  illustrating  the  morphology 
of  streptococcus  scarlatime,  and  comparing  it  under  &a 
same  conditions  with  that  of  B.  diphtherisB  and  of  strepto- 
coccus pyogenes,  are  seen  in  Plates  IX.  and  X. 
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Rbport  on  Inoculation  of  Soil  with  8bwagr  ;  by  Dr.  A.  (\    app. b^no. i 

Houston. 


The  main  object  of  these  experiments  was  to  ascertain  whether 
in  the  surface  layers  of  soil  after  it  had  been  inoculated  with 
sewage,  certain  microbes  pecnliar  to  sewage,  or  which  are  at  all 
events  characteristic  of  sewage  in  the  sense  of  being  specially 
abundant  therein,  retained  their  vitality  for  any  considerable 
length  of  time.  In  brief,  it  was  sought  to  determine  the  ultimate 
fate  of  such  sewage  microbes  as  B.  coll,  streptococci,  and  spores 
of  B.  enteritidis  sporogenes,  when  sown  broadcast  on  soil. 

In  a  previous  report  it  was  pointed  out  that  the  difficulties 
attending  the  isolation  of  the  typhoid  fever  badllus  from 
unsterilised  soil,  even  after  its  addition  thereto  in  gross  amount, 
were  of  an  almost  insuperable  character.  And  it  was  suggested 
that  as  the  typhoid  bacillus  is  practically  always  associated  with 
other  intestinal  microbes  much  more  easily  isolated  and  identified, 
search  in  soil  for  these  more  readily  identifiable  bacteria  might 
indirectly  be  of  service  in  giving  information  of  the  probable 
fate  therein  of  their  sometime  associate,  namely,  the  pathogenic 
enteric  fever  bacillus. 

It  will  be  generally  admitted  that  sewage  is  apt  to  be  concerned 
in  the  dissemination  of  typhoid  fever,  and  it  is  well  known  that 
sewage  contains  B.  coli  (and  allied  forms)  in  great  abundance.* 
Now,  B.  coli  is  most  certainly  a  more  hardy  germ  than  B.  typhosus; 
that  is,  more  hardy  under  all  the  conditions  to  which  it  is  possible 
to  subject  these  Imcteria  in  the  laboratory.  Of  course  it  is  con- 
ceivable that  in  nature  conditions  may  arise  which  are  more 
favourable  to  the  typhoid  bacillus  than  B.  coli.  But  at  present  all 
the  available  evidence  points  to  the  improbability  of  B.  typhosus 
surviving  under  conditions  destructive  to  the  vitality  of  B.  coli. 
It  is  evident  then  that  if  it  could  be  proved  that  B.  coli  perished 
in  soil,  the  presumption  in  favour  of  the  death  also  of  the  typhoid 
bacillus  would  be  of  a  strong  kind.  A  similar  inference  might 
reasonably  be  drawn  as  regards  the  fate  of  the  cholera  vibrio,t  and 


*  For  example,  as  regards  Crossness  and  Barking  omde  sewage  I  obtained  per 
ea  B.  ooli  in  the  following  amounts : — 

Crossness  crude  sewage,  38  samples —       Barking  crude  sewage,  10  samples— 
In  3  samples,  less  than  100,000.  In  2  samples,  more  than  1,000,000. 

In  6  samples,  1,000,000  or  more.  In  8  samples,  100,000  but  less  than 

In  29  samples,  at  least  100,000  but  i         1,000,000. 
less  than  1,000,000.  | 

t  The  cholera  vibrio  is  seemingly  less  resistant  than  B.  typhosuik 
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possibly  other  noii-sporiug  microbes  of  pathogenic  sort.  It  is 
known  that  sewage  specifically  contaminated  with  the  excreta  of 
enteric  fever  or  of  cholera  patients  can,  when  gaining  entrance  into  a 
water  supply,  give  rise  to  typhoid  fever  and  cholera,  and  it  seems 
reasonable  to  conjecture  that  other  diseases  may  be  spread  by 
means  of  sewage  polluted  waters. 

An  enquiry,  therefore,  which  seeks  to  trace  the  ultimate  fate  of 
sewage  microbes,  when  sewage  is  artificially  added  in  large  amount 
to  a  soil,  must  be  regarded  as  one  likely  not  only  to  yield  direct 
information  of  a  useful  kind,  but  indirectly  to  give  indicationB 
as  to  the  probability  or  possibility  of  human  disease  germs 
maintaining  their  existence  saprophytically  under  pariilfel 
conditions.* 

Already  I  have  furnished  some  information  bearing  more  or 
less  directly  on  this  subject.  Thus,  in  previous  reports  I  have 
pointed  out  that  soils  obtained  from  diverse  sources  all  contain  a 
very  large  number  of  spores  of  bacteria  (both  actually  and 
relatively  to  the  total  bacterial  flora) ;  and  1  have  even  Fentnred 
to  adduce  this  fact,  tentatively,  as  basis  for  belief  that  soil  is 
unfavourable  to  the  vital  it  j*^  of  non-sporing  bacteria,  particnlatly 
those  of  pathogenic  sort.  On  the  other  hand,  although  the  niimber 
of-  bacteria  present  as  spores  in  soil  is  very  great  many  non- 
sporing  microbes  {e.g.y  the  fluorescent  bacilli)  are  commonly, 
if  not  habitually,  present  also  in  soil.  And  it  may  well  be  the  case 
that  although  the  general  tendency  of  non-sporing  bacteria  is  to 
perish  in  soil,  the  different  races  of  these  microbes  escape  total 
extermination  because  (perhaps  at  the  period  of  lowest  ebb  in  their 
life  history)  some  favourable  condition  supervenes,  allowing  of  a 
recrudescence  of  their  vitality  and  the  growth  of  abundant  progeny. 
Thus,  it  may  be  conjectured  that  bright  sunshine  and  dry  winds 
rapidly  diminish  the  number  of  non-sporing  microbes  in  soils  at  or 
near  the  surface  ;  but  that  previous  to  their  total  extermination  a 
supervening  period  of  damp  and  warm  weather,  with  absence  of 
sunshine,  allows  the  living  germs  still  persisting  to  reproduce  their 
kind  and  to  reassert  their  vitality.  But  however  true  this  may 
be  as  regards  certain  non-sporing  microbes  which  normally  exist 
under  saprophytic  conditions,  and  which  are  not  very  particular 
as  regards  their  nourishment,  it  may  be  remote  from  the  truth  as 
regards  other  and  like  germs,  particularly  those  of  pathogenic  sort. 
Thus,  I  have  shown  that  although  B.  prodigiosus  survived  158 
days  in  soil  ("  in  rure  "),  the  exotic  cholera  vibrio  seemingly 
perished  in  the  same  soil  and  under  parallel  conditions  in  a  few 
days. 


*  Obviously  this  investigation  has  a  bearing  on  the  Chichester  inquiry,  whioh 
is.  also  deolt  with  in  tfais  volume.  It  may  be  said  to  possess  as  well  some  interest 
in  connexion  with  the  theory  now  «o.  prevalent  that  dnst  storms  ace  lasgely 
instrumental  in  spreading  enteric  fever  in  tropical  climates.  This  theory 
seemingly  rests  on  the  assumption '  that  B.  typhosua  multiplies  in  ^peoififoally 
contaminated  soils,  can  maintain  its  vitality  in  dry  soil,  and  that  4Q8t  fftoniis 
caA  carry  the  living  cobtagion  from  place  to  place,  and, so  infcM^  incUitiduals 
either  directly  or  indirectly  through  the  medium  of  articles  of  food  aoi^  4iriii^ 
This  is  not  the  place  to  offer  any  criticisms,  but  the  facts  revealed  in  ti&ls  report 
an  regardf*  B.  coli  have  some  bearing  on  the  qnestion.  *  ^ 


Again,  although  B.  coli  is  present  in  extraordinary  numbers  in    afp.  b.No.4. 
excremental  matters,  and  notwithstanding  that  these  substances  ontheinocu- 
have  a   wide' dislribution  in  riatttrfe;  I  have  found  B.cdli' to  ^g2°s2'®***^ 
be  reUniUvely*  absent  from  surface  soils  other  than  those  recently  ^  Dr.  ^^^^' 
contaminAied  with  substances  of  intestinal  origin,  ,  This  woqld  ^o^w^^^- 
seem   to   afford   reasonable    ground    for    belieyingjni  thie .  final 
extinction  of  pathogenic  non-sporing  germs,  as  for  example  the 
typhoid  bacillus,  in'the  case  of  soils  specifically  contaminated.^ 

The  microbes  to  which,  art  has  been  said,  special  attention  was 
directed.. during  (he  progress  of  this  enquiry  were  Streptococci, 

B.  ooli  (and  close^ly  allied  forms)  and  B.  enteritidis  sporogenes.  . 

I      ■  ....... 

So  far  as  could  be  judged  from  my  previous  observatforis  (soil 
and  water  reports),  Uiie  presence  of  streptococci  points  to  extrwnely 
recent  contamination  with  matters  of  intestinal  outcome,  and  the 
presence  of  B.  coli  to  animal  pollution  of  comparatively  recent 
sort.  As  regards  tli6  spores  of  B.  enteritidis  sporogenes,  their 
presence  does  not  necessarily  imply  pollution  of  recent  date.   . 

It  was  therefore  to  be  anticipated  that  in  the  case  of  «oilH 
artificially  contaminated  with  sewage  the  streptococci  wotild 
rapidly  disappear  ;  that  later,  B.  coli  would  no  longer  be  capable 
of  demonstration ;  but  that  the  spores  of  B.  enteritidis  sporogenes 
would  persist  as  a  more  or  less  permanent  record  of  pollution 
having  taken  place. 

The  following  is  a  summary  of  the  8evei*al  sectionb  of  the 
report  on  my  proceedings  that  1  now  have  to  make  : — 

A.  Description  of  the  bacteriological  methods  adopted  in  the 

investigation. 

B.  Part  1.,  Series  1,  2  and  3  :    Inoculation  of  soil  "  in  rure  " 

with  cesspool  sewage. 

C.  Part  II.,  Series  A  :    Inoculation  of  soil  "  in  urbe  "  with 

London  crude  sewage. 

[The  arrangement  of  the  various  tables  and  diagrams  will  be 
found  to  be  as  follows :  The  tables  are  brought  into  the  text  in 
appropriate  order,  with  the  exception  of  the  table  of  meteorological 
observations,  which  is  placed  at  the  end  of  the  report.  Diagram  1 
will  be  found  at  the  end  of  Part  I.,  Series  1 ;  diagram  2  at  tha 
end  of  Part  I.,  Series  2 ;  diagram  3  at  the  end  of  Part  I.,  Series  3  ; 
and  diagram  4  at  the  end  of  Part  II.,  Series  A.] 

*  I  have  endeaTouied  in  preyiooB  reports  to  be  careful  to  speak  only  oi  the 
relatite  abflenoe  of  B.  coli,  or  of  its  absence  from  a  substance  when  using  for 
test  a  definite  quantity  and  under  specified  oonditions  of  experiment.  Complete 
or  total  absence  of  B.  coli  is  another  matter,  and  one  concerning  which  it  is  wise 
to  speak  with  reserve. 

}  I  am  .^speaking  here  of  tliie  iurfac0  layers  of  soil.  As  regards  the  deepei 
layers  of  sou,  the  conditions  miy  be  altogether  different. 
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A.  Bactbbiologioal  Methods  adopted  in  thb  Investi- 
gation. 

The  following  is  a  brief  account  of  the  methods  used  throughoat 
the  investigation : — 

Collection  of  samples. — ^The  samplefl  of  soil  were  oolleoted  in  sterile  tins. 
A  sterile  tin  sooop  was  n^ed  to  tranHfer  the  surface  layers  of  the  soil  to  the  tins. 

DUntian  of  the  samples, — ^The  samples  of  soil  were  diluted  with  sterile  water 
as  follows  :  To  each  of  six  small  conioal  flasks  (labelled  in  sequence  (1),  (2),  (8), 
(^)i  (^))  (^))«  ^  00-  of  distilled  water  were  added.  The  flasks  were  plugged  with 
cotton  wool  and  sterilised  in  the  usual  way.  Ten  gimmes  of  the  soil  we^v 
weighed  oat  into  a  sterile  watch  glass  and  transferred  from  the  watch  jrlass 
with  a  suitable  sterile  instrument  into  flask  (1).  A  sterilised  glass  rod  with  a 
flattened  end  was  used  to  bruise  and  intimately  mix  the  soil  and  water.  After 
allowing  five  minutes  to  elapse,  so  as  to  allow  the  grosser  particles  to  settle, 
10  00.  of  the  surface  liquid  were  withdrawn  by  means  of  a  sterilised  pipette  and 
added  to  the  second  flask  (2).  After  shaking,  10  cc.  of  (2)  were  wiuidrawn  by 
means  of  a  sterile  pipette  and  added  to  the  third  flask  (3).  In  the  same  manner 
the  fourth  flask  (4)  was  inoculated  from  flask  (3),  the  fifth  flask  (5)  from 
flask  (4),  and  finally  the  sixth  flask  (6)  from  flask  (5). 

Total  number  of  bacteria  (gelatine  at  20°  C.)— The  number  of  bacteria  was 
estimated  in  Series  1  and  2,  but  not  in  Series  3  or  in  Series  A.,  Part  IL  Gelatine 
plate  cultures  were  made  in  the  usual  way,  and  commonly  1  cc.  respeotiyely  of 
(3)i  (4)  and  (5)  dilutions  were  used.  Sometimes  plates  were  made  from  the 
(2)  and  (6)  dilutions  as  well. 

Spores  of  aerobic  bacteria  (gelatine  at  20°  C). — The  number  of  spores  of  bacteria 
%s  estimated  in  Series  1  and  2  but  not  in  Series  3.  A  series  of  10  co.  gelatine 
tubes  were  inoculated,  usually  with  1  cc.  of  (3).  (4)  and  (5)  dilutions.  These 
were  heated  to  bO°  C.  for  ten  minutes  and  plate  cultures  made. 

♦•  Oas  ••  in  gelatine  "  sfiak^  "  cultures  (24  hours  at  20°  C). — 10  cc.  gelatine  tubes 
were  inoculated  with  I  cc.  from  the  different  dilutions.  The  tubes  were  placed 
in  warm  water  (about  40°  C.)  for  a  few  minutes,  shaken,  placed  in  cold  water 
until  the  gelatine  had  become  solid  again,  and  then  incubated  at  20°  C.  In  24  hours 
they  were  examined  for  **  gas "  production.  Gas-forming  bacteria  are  peculiarly 
abundant  in  sewage,  and  they  belong  chiefly  to  the  B.  coli  and  B.  proteus  class. 
TU9  to  T^  00*  of  crude  sewage  is  almost  invariably  sufficient  to  produce  "'  gas  '* 
in  gelatine  ''  shake  "  cultures  in  24  hours  at  20°  C.  Virgin  soils  and  pure  waters 
usimlly  yield  negative  results  with  this  test,  even  when  comparatively  large 
quantities  of  these  substances  are  used.  It  was  hoped  that  this  **  gas  "  test  might 
yield  useful  results  in  the  present  investigation. 

Indol  curce. — In  Series  3,  Part  I.,  and  Series  ^,  Part  II.,  an  attempt  was  made  to 
trace  the  decline  in  the  number  of  putrefactive  bacteria  by  observing  the  smallest 
amount  of  soil  capable  of  producing  indol  in  broth  cultures,  after  five  days* 
incubatiou  at  37°  C.  The  production  of  indol  is  a  conspicuous  property  of 
B.  coli,  but  there  are  other  microbes  which  also  possess  this  ability.*  Without 
laying  too  much  stress  on  the  value  of  this  test,  I  think  it  may  be  regarded  as 
a  useful  index  of  the  relative  abundance  of  putrefactive  bacteria,  probably  of 
intestinal  outcome,  and  not  improbably  belonging  to  the  coli  Bpecie8.t      The 

*  For  example,  some  of  the  bacteria  present  in  soil  in  the  form  of  spores  can 
produce  indol. 

f  On  15th  Jane,  1898,  a  determination  was  made  of  the  smallest  amount  of 
Crossness  crude  sewage,  and  of  the  effluents  from  the  4-it.  coke-bed  at  Crossness, 
capable  of  produciug  indol  in  broth  cultures.  In  both  cases  indol  was  produced 
with  so  minute  a  quantity  as  7o^u<yo  of  a  cc.,  but  not  with  lOT^feroo  oc. 
Incidentally  it  is  of  interest  to  compare  this  result  with  that  observed  with 
potable  waters.  In  sot/ie  water  samples  I  have  obtained  a  negative  result  even , 
when  using  for  cultivation  purposes  the  bacterial  contents  of  so  much  as  100  cc. 
This,  no  doubt,  is  exceptional,  but  it  serves  to  emphasize  the  remarkable 
lyiologioal  distinction  as  regards  indol  production  which  may  exist  between  soaiA 
a  sinking  water>i  and  crude  sewage. 
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deter miuacionB  were  made  as  follows  : — ^A  serieB  of  broth  tubes  were  inoonlated 
severally  with  (as  a  rule)  1  oo.  of  (2),  (3),  (4),  and  (5)  dilations  of  the  soil.  The 
tubes  were  incubated  at  37^0.  for  five  days,  and  then  tested  for  indol. 

Spores  of  B.  enterUidu  vporogenes  (Klein). — ^A  series  of  sterile  milk  tubes  were 
inoculated  severally  with  1  cc.  of  (2),  (3),  (4),  and  (5)  dilutions  of  the  soil.  These 
were  heated  to  80°  C.  for  ten  minutes,  and  cultivated  under  anaerobic  conditions 
at  a  temperature  of  37^  C.  In  this  part  of  the  work  great  practical  difficulties 
were  encountered,  and  the  results  are  in  a  measure  inconclusive.  The  soil  chosen 
for  the  investigfations  was  already  rich  in  the  spores  of  this  pathogenic  microbe, 
and  the  addition  of  the  sewage,  even  in  large  amount,  was  not  accompanied,  a^^ 
had  been  anticipated,  by  a  hu^e  increase  in  Uieir  number.  While  still  adhering 
to  the  view  that  the  spores  of  B.  enteritidis  sporogenes  persist  in  riie  soil  as  a 
record  of  past  pollution,  I  must  confess  that  my  results  in  thi8  direction  are  not 
easy  of  interpretation. 

B.  eoli  (and  eUtsdy  aliied  forms}. — Two  methods  were  used  in  this  con- 
nexion,  either  separately  or  in  conjunction  ;  viz.,  surface  phenol  (O'Oo  per  cent.) 
gelatine  plate  cultures' and  phenol  (0-05  per  cent.)  broth  cultures.  In  the  latter 
case,  surface  phenol  gelatine  plates  were  made  from  the  broth  after  25-48  hours 
incubation  at  37°  C.  In  both  cases  the  colonies  appearing  in  the  plate  cultures, 
which  bore  a  resemblance  to  U.  coli,  were  subcultured  in  broth  (diffuse  doudi-* 
ness  and  indol  formation),  in  litmus-milk  (acidity  and  clotting),  and  in  g^laliine 
("  shake  '*  cultures  for  "  gas  "  formation).  Usually  the  phenol  gelatine  plates 
were  made  from  (2),  (3),  and  (4)  dilutions,  01  cc.  being  used  in  each  case.  As 
regards  the  broth  cultures,  1  cc.  of  dilutions  (2),  (3),  (4),  and  (5)  was  commonly 
employed. 

Streptococci. — Surface  agar  plate  cultures  were  used.  These  were  usually 
inoculated  with  01  cc.-  of  dilutions  (2),  (3),  and  (4),  and  incubated  at  37°  C.  for 
24-48  hours,  Minute  colonies  resembling  streptococci  were  subcultured  in  broth 
for  further  examination,  and  incubated  at  87°  C.  If  on  microscopic  examination 
of  these  broth  cultures  the  growth  appeared  to  be  that  of  a  streptococcus,  the 
microbe  was  studied  in  agar,  gelatine,  and  milk  cultures. 
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B.   Part  I.— (Series  1,  2  and.3.) 

InotnUation  of  soil  **  in  rure  "  with  cesspool  sewcige. 

The  plot  of  ground  chosen  for  the  experiments  is  situated 
about  twelve  miles  from  London,  on  a  gentleman's  private  estate.* 

The  soil  was  originally  dredged  (about  twelve  years  ago)  from 
the  bed  of  a  stream  and  deposited  on  marshy  ground  adjoining 
this  stream.  Although  at  one  time  believed  to  to  have  been 
manured,  no  manure  or  other  "  dressing  "  had  been  applied  to  it 
for  at  least  six  years.  The  plot  of  groimd  is  sheltered  to  some 
extent  by  adjacent  trees  and  shrubs  from  the  eflPects  of  the  wind, 
and  during  certain  hours  of  the  day  from  the  direct  rays  of  the 
sun.  The  soil  may  be  regarded  as  of  rather  poor  quality  and  not 
rich  in  organic  matter.  As  the  plot  of  ground  had  a  gentle  slope 
in  a  uniform  direction,  it  was  thought  advisable  to  level  it.  This 
was  done  with  great  care  and,  as  far  as  possible,  in  such  a  way  as 
to  leave  the  different  layers  of  soil  in  their  original  relative 
positions.  Previous  to  the  experiments  the  plot  had  been  grown 
with  comfrey  plants.  These  had  been  cut  for  fodder,  and  only 
the  roots  remained.  During  the  levelling  operations  the  roots 
were  removed. 


*  I  am  greatly  indebted  to  Mr.  Smee  for  plaoing  hLi  land  at  my 
the  above  szpenments. 


for 
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An  area  wan  marked  out  with  pegs -and  stont  string,  measaring 
5'  X  5'.  This  area  was  farther  subdivided  into  sixteen  equal 
divisions  (15*  x  15").  The  dimensions,  &c.  of  the  plot  are  shewn 
in  diagram  1,  page '1 35.  -  .       .. 

Previous  to  the  inoculation  of  the  soil  with  cesspool  sewage  a 
sample  of  soil  was  collected  (July  6, 1900)  and  examined  bacterio- 
logically.  The  results  are  given,  along  with  other  facts,  in  the 
tables  dealing  with  the  examination  of  the  soil  subsequent  to 
inoculation ;  but  here  it  may  be  stated  that  ho  B.  coli  or 
streptococci  were  found,  and  that  no  ^'  gas  ^*  was  observed  in  the 
gelatine  '^  shake  '^  cultures,  except  in  the  0*01  gramme  culture 
where  two  minute  bubbles  of  gas  were  observed.  But  as 
regards  the  total  number  of  bacteria,  number  of  spores  of  aerobic 
bacteria  and  number  of  spores  of  H.  enteritidis  sporogenes,  the 
results  were  higher  than  had  been  anticipated.  The  figures  were 
9,300,000 ;  1,800,000  ;  and  1,000  (but  not  10,000),  respectively, 
per  gramme.  In  the  light  of  the  resi:(It8  of  the  examination  of 
the  samples  of  soil  subsequent  to  inoculation,  I  am  inclined  to 
conjecture  that  the  above  figures  were  probably  in  excess  of  the 
average  bacterial  contents  of  the  particular  soil  previous  to  its 
artificial  pollution. 


Bbbies  1. 

On  July  9th,  1900,  the  whole  of  the  plot  was  watered  equally 
all  over  with  twelve  gallons  (about  54,500  cc.)  of  cesspool  sewage.* 
The  biological  composition  of  this  sewage  is  given  in  the  tables 
relating  to  the  results  of  the  examination  of  the  samples  of  soil. 
Here  it  may  be  stated  that  B.  coli,t  typical  in  all  respects,  was 
isolated  from  TirStr?)-  ^^^  tuV^  of  ace.  and  streptococci  J  from  y^j  <^c. 
of  the  sewage.  The  number  of  spores  of  B.  enteritidis  sporogenes 
was  at  least  100  but  less  than  1,000  per  cc.  As  regards  the  ^^gas*' 
test,  y  Jt^  but  not  -^^  cc.  yielded  gas  in  gelatine  ^'iihake  ".  cultures 
in  24  hours  at  20^  C.  The  total  number  of  bacteria  and  spores 
of  aerobic  bacteria  was  1,970,000  and  160  respectively  per  cc.  It 
may  be  said,  then,  that,  calculated  from  the  above  figures,  the 
inoculation  of  the  soil  with  twelve  gallons  of  cesspool  sewage 
meant  the  addition  to  the  soil  of  about  107  thousand  million 
bacteria  ;  inclusive  of  545  million  B.  coli  (typical  in  all  respects) 
eight  million  spores  of  aerobic  bacteria,  at  least  five  million 
spores  of  B.  enteritidis  sporogenes,  54  million  streptococci,  and  a 
multitude  of  gas-forming  bacteria. 

Immediately  after  the  application  of  the  sewage  (July  9th), 
sample  1  was  collected,  and  further  samples  were  collected  on  the 
following  dates  :  July  11th,  16th,  23rd,  26th,  and  on  August  2nd.5 


*  Represents  the  slop  water  and  excremental  matters  from  a  honfehold  of  fonr 
to  six  persons. 

t  See  microbes  1  and  2,  Table  V. 

I  See  microbes  A,  B  and  0,  Tabl^  YII. 

$  $<t0diafinrara  1.  ...  - 
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The  following  is  a  brief  account  of  the  results  of  the  examina-     App.B,Na4. 
tion  of  the  various  samplea  of  soil  : —  q„  t^^ocn- 

laHon  of  Sou 
'With  gcwaga  i 

Total  NUMBER  of  bacteria,  inclusive  of  spores,    (gdlitifie  fe,^- 
at   20°  CO, .  and    'Number   of   SPORlSSof  aeribtc    %iHeria 
(gelatine  at  20^*0.  after  preliminary  heating'  to  80'^  C.  for  ten 
minutes). 

It  is  convenient  to  consider  these  results  together.     (Table  1.) 


Table  I. 

Showing  as  regards  (1)  Total  Number  of  Bacteria,  and 
(2)  Number  of  Spores  of  Aerobic  Bacteria,  the  results  of  the 
Bacteriological  Examination  of  Soils  A  ;  1,2,  i\,  4,  r>,  (] ;  and 
of  a  sample  of  cesspool  sewage. 

[Part  I.,  Series  1.] 


Description  of  the  Sample. 

Total  Number 

of  Bacteria 

per  gramme 

of  Soil. 

1 

Number  of 

Spores 

of  Aerobic 

Bacteria 

per  gramme 

of  Soil. 

1 

Ratio  of  Total 

Number  of 
,    Bacteria  to 
Spores. 

Soil  A.  Collected  before  the  inoculation  of 
the  soil,  July  6th,  1900. 

9^m 

IJBOO.OO6 

6  :  1 

Cesspool  sewage,  July  9th,  1900 

unojm 

inlcc. 

160 
inlcc 

12,312  :  1 

Soil  1.  Collected    immediately   after    the 
inoculation  of  the  plot,  July  9th, 
1900. 

Soil  2.  Collected  3  dairs  after  the  inocula- 
tion, July  11th,  1900. 

3300,000 
12.400,000 

660.000 
1,960,000. 

5*8  :  1 
6:1. 

Soil  3.  Collected  7  days  after  the  inocula-  '         aiO.OOO 
tion,  July  16th,  1900.  > 


440.000 


1*9  :  I 


Boil  4.  Collected  14  days  after  the  inocula- 
tion. July  23rd,  1900. 

620,000 

240,000 

2*0  :  1 

Soil  5.  Collected  17  days  after  the  inocula- 
tion, July  26th,  1900. 

470.000 

270,000 

17  :  1 

Soil  6.  CoUeoted  24  days  after  the  inocula- 
tion, August  2nd,  1900. 

1340,000 

750300 

2*4  :  1 

These  results  are  not  devoid  of  interest.  Soil  A  contained  more 
bacteria  than  had  been  anticipated,  and  possibly  (perhaps  prpbably 
in  the  light  of  later  results)  this  particular  sample  of  soil  chosen 
for  the  cohti'ol  experiment  may  have  been  specially  rich  in  organic 
matter  and  bacteria,  and  may  not  have  been  really  reptreseniiiti^e 
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of  ifpontf  Vj  tk^  uial  Imturit  in  lidf 
<iWi4^Ml  ^eva«(L  In  Sr>ii  A  1^  finrw  were  MHMMO 
^JIfJf)Jjf^f  teneria  :  nno  1:5;.  In  ih<-  cta-jiool  maJiRi  the  renht 
vi>r^  160  fpore»  md  Lir;«\Oi«  bacsoA  i^nde  1:  1JI^2).*  It  te 
<i2jvjoi  tJbas  ?yMl  L  OGiilfctcd  ncmcdistclT  after  the  inoenlttiQBy 
<iofUJiiftMl  lew«r  bancna  than  Soil  A.  PoflBHilTlkia  msjlwv 
Si^i*^  div  u>  ih^  soil  beiii^  vet  in  th^*  caee*  of  Soil  1  aaA  eon- 
ygmaiTsrlj  dryin  tiM*  cace  of  S«>il  A :  vliicii  meapg  dm  thowi  woo  Id 
t^  l««^  «^iiL  a»  ;»'//.  v»-igh»^j  out  in  Sr*fl  1  as  compared  with  Sml  A. 
?vyjl  2  fihow^i  a  dfrfixdur  iikcrba?pr.  ^'Tirr  rvrelTe  million  bactma 
ytft  fmkWUA*i'J*  >f*U^  3.  1.  5  fihow^i  in  s^iciH^sHTe  stages  m  marked 
d^^reatfi^.  protal4v  doe  to  thtr  grtax  hesa  and  diyneas  preTmiling 
doling  that  pen<^.  It  may  be  vorthT  c^  iKite  that  in  these  soils, 
aJthoogfa  the  actual  number  of  spores  showed  a  diminntioBy  the 
ratio  of  ffpore«  to  the  total  bacterial  flora  was  somewhat  increaoed. 
TiMr  inferenee  would  se«n  to  be  that  the  oooditionB  wore  so 
nnfavooiable  as  either  to  destroy  the  badUarr  forms  much  more 
rapi^lly  than  the  spores,  or  else  that  some  ai  the  microbea  cmpshle 
of  forminir  spores  and  preTionsly  present  as  bacilli  formed  spores 
nndffr  the  adverse  conditions  to  escape  extinction.  Scnl  6  showed 
a  n»e  in  the  noinber  of  bacteria  and  spores,  probably  dne  to  the 
rain  falling  l^tween  July  26th  and  Angnst  2niL 

As  regards  the  sorts  of  bacteria  met  with  in  the  ctdtivations,  the 
granuUir  bacillos  and  floorescent  'liqnefying  and  non-liqoefying) 
Yj^ctenz  were  usually  very  nomeroos.  The  fla<H^escent  bacteria 
seemed  to  be  specially  nomeroas  in  the  soils  containing  the  most 
moistore.  The  total  number  of  B.  mycoides  per  gramme  in  all 
the  soils  was  at  least  10,000  bot  less  than  lOlM^^,  except  in  the  case 
of  Boil  4,  where  the  nomber  was  at  least  hVOO  hot  less  Uum 
UVXXJ.  As  regards  the  spores  of  B.  mycoides,  the  records  were 
approximately  similar,  except  that  in  Soils  2,  3,  and  6  the  numbers 
were  at  least  twenty  times  less,  one-half  less,  and  nearly  one-half 
less  respectively.  As  it  seemed  to  me,  B.  proteus  was  specially 
abundant  in  the  soils  collected  soon  after  the  inoculation  of  the 
plot  with  the  sewage.J 

Neither  in  this  series  of  experiments  nor  in  succeeding  series 
was  there  any  indication  that  the  addition  of  the  sewage  microbes 
led  to  a  "crowding  out"  of  the  original  soil  bacteria.  On  the 
contrary,  the  soil  bacteria  seemed  rather  to  gjiin  the  mastery  and 
lo  oust  many  of  the  invading  sewage  germs. 

*  Id  previotu)  report:*  I  have  drawn  attention  to  the  remarkable  distinction 
iNttween  sewage  and  waters  on  the  one  hand  and  soils  on  the  other  in  this  vespMt:: 

t  It  muHt  be  remembered  that  the  difficulty  of  arriving  at  sadsfactcny 
coDcltiBiouii  was  increased  by  the  fact  that  not  only  were  sewage  miorobca  added 
to  the  Hoii,  but  liquid  pabulum  as  welL  This  large  addition  of  aasimilable 
organic  matter  would*  naturally  lead  to  a  preliminary  multiplication  of  the 
bacteria  already  present  in  the*  soil,  apart  from  the  question  of  the  fate  of  the 
accompanying  sewage  microbes. 

I  This  report  may  be  open  to  the  charge  of  too  profuse  statement  of  deteilA 
But  the  results  are  given  in  full  without  any  reaervalion  no  tbiKk  aajroiii 
ditpoMd  to  do  so  niay  form  their  own  condnsiona. 
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''GAS''  in  gelatuie  ''shake''  cultures   (24  hoUrs  at  20°  C).    App.B.Noi4 
The  results  obtained   by  the   use  of    this  t^st    are    shewn    in  ontheinocu- 

Tabie  11.  latioa  of  Soil  * 

-     with -Sewage; 
bvDr.    . 
Hoiuton. 

Table  II. 

Showing  as  regards  "  Gas  "  in  gelatine  "  shake  "  cultures  (24  hrs. 
at  2(f  C.)  the  results  of  the  Bacteriological  Examination  of 
Soils  A  ;  J ,  2,  3,  4,  5,  6  ;  and  of  a  sample  of  cesspool  sewage. 

[Part  I.,  Series  1.] 


Description  of  the  Sample. 


Gas  "  in  Oelatine  *'  Shake  "  Cultures  (34 
hours  at  2(r°  C.)  inoculated  with 


(KOI  gramme. 


ODOl  gramme. 


0*0001  gramme. 


Soil  A.  Collected  before  the  inoculation  of  •  + 

the  Hoil,  July  6th.  1900.  (but  only 

,   two  minute 
bubbles). 


Oesspool  sewage,  July  9th,  1900 


Soil  1.  Collected  immediately  after  the 
inoculation  of  the  plot,  July  9th. 
1900. 

Soil  2.  Clollbcted  2  days  after  the  inocula- 
tion, July  Uth,  1900. 


Soil  3.  Collected  7  days  after  the  inocula- 
tion. July  leth,  1900. 


Soil  4.  Collected  14  days  after  the  inocula- 
tion, July  23rd,  1900. 


Soil  5.  Collected  17  days  after  the  inocula- 
.  tion,  July  26th,  1900. 


Soil  6.  Collected  24  days  after  the  inocula- 
tion. August  2nd,  1900. 


-t-  0*01  cc 


-ODOlcc. 


-ODOOloc. 


It  is  to  be  noted  that  Soil  A  gave  a  negative  result  with  yo^oi^ 
gramme,  and  a  barely  positive  result  with  yjj^  gramme.  The 
cesspool  sewage  gave  a  positive  result  with  j^^y  cc.  but  not  with 
-j-^  cc.  Soil  1,  contrary  to  expectation,  gave  a  negative  result 
with  yiAnr  gramme.  Possibly  a  positive  result  might  have  been 
obtained  with  j^,,  gramme,  but  no  culture  was  made  with  this 
amount,  as  it  was  anticipated  that  the  soil  would  have  been  far 
richer  in  microbial  life  than  actually  turned  out  to  be  the  case. 
Soil  2,  however,  gave  a  positive  result,  even  with  Tyiryu  gramme, 
and  it  may  be  surmised  that  an  immediate -multiplication  of  the 
gas-forming  bacteria  had  taken  place  in  the  soil  as  a  result  of  its 
artificial  pollntion.  Soils  3,  4,  5,  6  yielded  negative  results  with 
Y^ni  gramme.     Soil  3  was  collected  only  five  days  after  Soil  2,  so 


\FP.  B,  Na  4. 

In  tba  biocn* 
httooofSon 
rithSewBgv: 
yDr. 

lOHfltOII. 
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it  seems  certain  that  the  destruction^  of  the  gas-forming 
had  been  both  rapid  and  relatively  complete.* 

INDOL  curve. — In  this  series  no  special  records  were  kept  as 
regards  the  indol  curve. 

SPORES  OF  B,  ENTERITIDIS  SPOROGENES  (Kle'm).— 
The  result  obtciined  by  the  use  of  the  above  test  are  shown  in 
Table  III. 


Table  III. 

Showing,  as  regards  the  number  of  spores  of  B.  Entbritidib 
Sporogbnbs,  the  results  of  the  Bacteriological  Examination 
of  Soils  A  ;  1,  2,  3,  4,  5,  6  ;  and  of  a  sample  of  cesspool 
sewage. 

[Part  I.,  Series  L] 


Number  of  Spores  of  B.  Enterltidis 
Sporogenes  per  gramme  of  SoU. 

Description  of  the  Sample. 

At  least  100. 

At  least  1,000. 

At  least  10.000. 

Soil  A.  Ck>Uected  before  the  inoculation  of 
the  soil.  July  6th,  190a 

« 

+ 

+ 

• 

Cesspool  sewage,  July  9th,  1900 

+ 

- 

- 

Soil  1.  Collected    immediately  after    the 
inoculation  of  the  plot.  July  9th, 
1900. 

+ 

- 

- 

Suii  2.  Collected  2  dayM  after  the  inotrula- 
tion.  July  11th,  1900. 

+ 

t 

Soil  X  Collected  7  days  after  the  inocula- 
tion, Jidy  16th,  1900. 

+ 

I 

i 

Soil  4.  Collected  14  days  after  the  ino<>ula- 
tion,  July  23rd.  190(». 

+ 

- 

- 

Soil  6.  Collected  17  dayH  aflpr  the  inocula- 
tion. July  26, 1900. 

+ 

- 

— 

Soil  6.  Collected  24  days  after  the  inocula- 
tion, August  2, 1900. 

+ 

+ 

^ 

It  will  be  seen  from  this  table  that  the  soil  before  inoculation, 
so  far  as  could  be  judged  from  the  results  of  the  examination  of  a 


*  It  must  be  understood  that  the  absence  of  'gBB  "  in  gelatine  '*  shake  **  cnltares 
in  24  hours  at  20°  0.,  when  using  a  Certain  amount  of  a  sabetanoe;  be  it  soil 
sewage  or  water»  does  not  neceuarily  imply  the  t(Jt4U  Absence  of  gae-produping 
bacteria  from  that  amount,  but  only  that  these  microbes  are  not  pieBeat  in 
numbers  sufficient  to  produce  a  visible  development  of  -gas."  A  iSegitive 
result  thus  implies  relnHre,  by  no  means  of  necessity  total,  absence  of  gasforming 
bacteria.  ^« 
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Bingle  sample,  contained  at  least  1,000  bnt  less  than  10,000  spores    app.  b.  No.  4. 
of  B.  enteritidis  sporogenes.    The  cesspool  sewage  contained  100  onthelfaocii- 
bat  less  than  1,000.    The  samples  of  soil  subsequent  to  inocula-  lationofsou 
tion  contained  100  but  less  than   1,000,  with  the  exception  of  S  dt        *" ' 
Soil  6,  which  contained  1,000  but  less  than  10,000.    The  large  Honiton. 
number  of  spores  of  B.  enteritidis  in  the  soil  prior  to  inoculation 
was   a   serious   disadvantage  here,  because  the   sewage  added, 
although    large    in    amount    and   containing    B.    enteritidis    in 
abundance,    could    perhaps    hardly    be    expected    materially  to 
increase  the  number  of  B.  enteritidis  sporogenes  per  gramme  of 
soil.     As  a  matter  of  fact,  fewer  epores  were  found,  except  as 
regards  6,  where  the  number  was  the  same.     Probably  the  average 
number  of  spores    of    B.  enteritidis    per  gramme    of    the   soil 
previous   to   inoculation    was  nearer    100  than   1,000,    and    the 
addition  of  the  cesspool  sewage  did  not  materially  affect  the 
number.     At  all  events  no  reduction  in  the  number  of  spores 
would  seem  to  have  taken  place  during  the  period  of  observa- 
tion, since   Soil  6   (24  days  after  inoculation)  contained  more 
spores  than    Soils    1,    2,    3,  4,  and    5,    collected    reppectively 
immediately  after,  2  days  after,  7   days  after,  14    days    after, 
and  17  days  after  the    inoculs^tion  of    the  plot   with    cesspool 
sewage. 


B.  COLL* — The  results  as  regards  B.  coli  (and  closely  allied 
forms)  may  be  summed  up  as  follows  : — 

Soil  A  (before  inoculation). — No  B.  coli  in  surface  phenol 

(0*05  per  cent.)  gelatine  plate  cultures  containing 
respectively  0001,  0-0001,  and  0-00001  of  a 
gramme. 

Ce88piH)l  seivd^e, — B.  coli  present  in  0-001   and    0-0001   cc. 

(8ee  Microbes  1  and  2,  Table  V.) 

Soil  1  (immediately  after  the  inoculation). — Unfortunately 

the  dilutions  made  were  too  great,  as  it  was 
anticipated  that  the  pollution  of  the  soil  would 
greatly  increase  the  number  of  coli-like 
microbes.  No  B.  coli  could  be  found  in  surface 
phenol  gelatine  plate  cultures  containing  0-0001, 
0-00001  and  0-000001  gramme. 


Soil  2  (2  days  after  the  inoculation). — B.   coli  present  in 

0-001  and  O'CXXH  gramme.   {See  microbes  3  and  4, 
Table  V.) 

Soil  3  (7  days  after  the  inoculation). — No  B.  coli  could  be 

found  in  surface  phenol  gelatine  plate  cultures 
containing  0001,  0-0001,  and  000001  gramme. 


*  It  must  be  remembered  that  the  difficultiee  in  this  direction  were  greatly 
increteed  by  the  fact  that  not  one  strain  of  B.  coli  was  added  to  the  soil,  but  all 
toe  different  raoes  of  coli-like  miorobes  present  in  the  sewage.    .  ^ 
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App.  B.No4.  Soil  4  (14  days  after  inoculation). — Microbes  5»  6,  and  7 

onthelnocu-  (Table  5)   were  isolated   from    0*001  gramme. 

wShSe' ^"  Possibly  microbe  5  might  be  regarded  as  remote 

Yi>r.  ^^^^*  kin   to    B.  coli,  but    in   comparison  with    mi- 

iiouston.  crobes  3  and  4  the  kinship  was  of  an  extremely 

remote  kind.  Microbes  6  and  7  on  further  study 
were  differentiated  from  B.  coli,  the  latter  with 
certainty,  the  former  less  surely. 

Soil  5   (17   days  after  the   inoculation). — Microbe    8    was 

isolated  from  O'OOl  gramme  (surface  phenol, 
005  per.  cent,  gelatine  plate  culture),  and 
microbes  9  and  10  from  plate  cultures  made 
respectively  from  phenol  (0*05  per  cent.)  broth 
cultures  containing  0*1  and  0*01  gramme  (after 
incubation  at  37°  C.  for  24  hours).  None  of 
these  could  be  regarded  as  even  remotely  akin 
to  B.  coli. 

In  summary  at  this  stage  it  is  to  be  noted  that  whereas  Soil  2 
contained  completely  typical  B.  coli  in  0*0001  gramme,  Soils  3,  4 
and  5  contained  no  B.  coli  of  comparable  sort  in  a  similar  or  even 
much  larger  quantity. 

Soil    6    (24    days   after  the   inoculation). — From'  this  soil 

microbes  11-17  were  isolated.  Microbes  11,  13, 
14,  and  16  were  easily  determined  not  to  be 
B.  coli.  But  microbes  12, 15,  and  17  gave  rise  to 
a  good  deal  of  trouble  in  their  study.  Microbe 
12  was  isolated  from  0*0(X)1  gramme  (surface 
phenol  gelatine  plate  culture),  and  although  it 
finally  liquefied  the  gelatine  after  three  weeks, 
gave  no  indol  reaction,  and  was  somewhat 
atypical  in  the  manner  of  its  growth  in  gelatine 
oblique  and  plate  cultures,  it  produced  "  gas  '*  in 
24  hours  in  gelatine  "shake"  culture,  acid 
clotting  of  milk  and  uniform  turbidity  of  broth 
in  24  hours  at  37''  C.  Microbes  15  and  17  were 
isolated  respectively  from  0*1  and  0*01  gramme 
of  the  soil  by  the  primary  broth  and  subsequent 
plating  method.  They  seemed  to  be  identical 
with  microbe  12,  but  neither  of  them  liquefied 
gelatine  within  one  month. 

In  considering  the  results  it  is  to  be  specially  noted  that  B.  coli 
was  absent  (or  relatively  so)  from  Soil  A,  but  that  B.  coli  (typical 
in  all  respects)*  was  present  in  0-0001  cc.  of  the  cesspool  sewage 
and  O'OOOl  gramme  of  Soil  2  (2nd  day  after  the  inoculation). 
Yet  in  Soil  3  no  B.  coli  could  be  found  in  0001  gramme,  and  in 
Soil  5  none  in  0*1  gramme.  In  Soil  4  a  microbe  (5)  only  doubt- 
fully to  be  considered  akin  to  B.  coli  was  isolated  from  0*001 
gramme,  and  from  Soil  6  three  microbes  (15,  17,  12)  were  isolate 
respectively  from  0*1,  0*01,  and  0*001  gramme,  which  bore  in  many 
respects  a  considerable  resemblance  to  B.  coli.     Possibly  in  the 
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case  of  Soil  6  the  wet  weather  then  prevailing  allowed  a  multipli-    app.b,no.4. 
cation  of  the  coli-like  microbes  still  persisting  in  the  soil  to  take  on  theinocu 
place.    At  all  events  it  is  quite  clear  that  whatever  measure  of  ^I?°g2'  ^^ . 
doubt  may  exist  as  regards  the  identity  with  B.  coli  of  microbes  5,  by  Dr.  ^*^ ' 
12,  15,  and  17,  no  B.  coli  of  comparable  sort  to  those  found  in  Houston, 
the  cesspool  sewage  and  in  Soil  2  (2nd  day  after  the  inoculation) 
could  be  isolated  from  Soils  3,  4,  5,  and  6,  collected  respectively 
7,  14, 17,  and  24  days  after  the  inoculation. 

These  results,  as  regards  their  main  features,  are  shown  in 
Table  IV.,  and  in  Table  V.  an  account  is  given  of  the  results  of 
the  subculture  of  the  coli-like  microbes  isolated  from  the  various 
samples. 


Table  IV. 

Showing  as  regards  B.  COLI  (and  allied  forms)  the  results  of  the 
Bacteriological  Examination  of  Soils  A  ;  1, 2, 3,  4,  5,  6  ;  and  a 
sample  of  cesspool  sewage. 

[Part  I.,  Series  1.] 


Desciiptiozi  of  the  Sample. 


O'l 
Gramme. 


0*01 
Gramme. 


O'OOl 
Gramme. 


O'OOOl 
Gramme. 


0*00001 
Gramme. 


boil  A.  Collected  before  the  inoculatioii 
of  the  soil,  July  6th.  1900. 


Cesspool  sewage,  July  9th.  1900    . . 


Soil  L  Collected  immediately  atter  the 
inootilation,  July  9th,  1900. 


Soil  2.  Collected  2  dayd  after  the  inocu- 
lation. July  11th,  1900. 


Soil  3.  Collected  7  dayn  after  the  inocu- 
lation, July  16th,  1900. 


Soil  4.  Collected  14  days  after  the  in- 
oculation, July  23rd,  1900. 


Soil  5.  Collected  17  days  after  the  in- 
oculation, July  26th,  1900. 


SoU  6.  Collected  24  days  after  the  in- 
oculation, AugUHt  2nd,  1900. 


.• 


-f»cc. 


_• 


+*cc 


«• 


?+5l 


-i 


?+§: 


„• 


?+»5 


_♦ 


_• 


_♦ 


_• 


?+n 


cc. 


*  Surface  phenol  (0*05  per  cent)  gelatine  plate  cultures. 

I  Primary  phenol  (0'05  per  cent.)  broth  cultures  (24-48  hours  at  37"  C.)  and  subsequent 
■nrfaoe  phenol  (0*06  per  cent.)  gelatine  plate  cultures, 
Ti%0  Microbe  6.  Table  V. 

»•  W  13,  H 

P     «  •       15, 

:  ..       „     17. 


«« 


SWI 


?1> 


uion^ofMT    Showing  the  resalts  of   sabculture   of  the  Ck)Ll-LlEB  microbea 

vith  Rawace';  met  With  In  cnltoTeB  macle  from  the  cesspool  sewage  and  in 

ioMba.  ^^^  varioQB  samplea  of  boII.     Id  some  cases,  in  order  to  test 

further  the  negative  evidence  as  to  B.  coli,  sabctUtares  were 

made  from  colonies  bearing  only  a  remote  resemblance  to 

B.  coli. 

[Part  I.,  Series  1.] 
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Tablb  Y. —continued. 
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mtcrobe  15. 

j^^lS'cfwpSSt 

w 

f  th» 

3 

■obMUq 

oeflBdv 

lBtlDe(Wd»yB»tVc.). 

On  the  iDoeu- 
IMIoD  of  Soil 
wlUiBamgei 


STREPTOCOCCI.~The  reaalta  bb  Kgaida  atreptoco 
briefly  oatlined  as  follows  : — 


i  may  be 


Soil  A,  i.e.,  before  inocnlation.  No  streptococci  could  be  foand 
in  surface  agar  plate  coItDres  (idcq bated  at  37"  C.) 
containiog  (H)01,  00001,  and  0-00001  gramme.' 
Although  there  were  no  colonies  in  the  plates 
at  all  suggestive  of  streptococci,  fonrsnttcaltareB 
were  made  in  broth  from  those  colonies  least 
nnlike  streptococci ;  bnt  the  result  was  negative. 

*  It  Ie  |i«rluipe  lurdly  Beemmrj  to  esplftin  tlut  in.  mkkiiig  oolttins  ot  »  (ob- 
■tuice  tt  u  impentiT«  not  to  aie  too  moob  of  thct  intotanoe,  otherwise  t))e  platw 
will  bevmnmrBH  and  no  obifarratitnu  of  uy  nine  oui  be  nutdo. 
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kn,  B,  Nq.  1 

a  the  Inocn- 
Aion  of  Soil 
ith  Sewage ; 
srDr. 
Loiuton.1 


Cesspool  sewage. — Streptococci  A  and  B  isolated  from  0*001  cc. 

(agar  at  37°  C),  and  streptococcus  0.  from 
0-001  cc.  (gelatine  at  20*^  C). 

Soil  1. — Streptococcus  I.  isolated  from  0*0001  gramme  (agar 

at  37°  C),  and  streptococci  II.  and  111.  from 
OOOOl  gramme  (gelatine  at  20°  C). 

Soil  2.— [?  Streptococcus  IV.]  isolated  from  0*00001  gramme 

(agar  at  37°  C).  This  microbe,  however,  was 
finally  classed  as  a  bacillus  simulating  a  streptor 
coccus.  Here  six  subcultures  in  broth  were 
made  of  the  smallest  colonies  occurring  in  the 
plates,  but  the  result  was  negative  as  regards  the 
presence  of  streptococci. 


SOIL  3. 

Soil  4.  . 

Soil  5.^ 

Soil  6. 


No  streptococci  could  be  found  in  0001,  0*0001,  and 
0*00001  gramme  (surface  agar  plate  cultures  at 
37°  C).  Although  in  none  of  the  plates  (12  in 
number)  were  there  any  colonies  really  sug- 
gestive of  streptococci,  13  subcultures  in  broth 
were  made  from  one  or  another  of  the  plates. 
The  result  was  negative  in  all  cases  as  regards 
the  presence  of  streptococci. 


It  will  thus  be  seen  that  no  streptococci  were  found  in  the  soil 
prior  to  inoculation  ;  that  streptococci  A,  B  and  C  were  obtained 
from  the  cesspool  sewage  ;  that  streptococci  I.,  II.  and  III.  were 
isolated  from  Soil  1 ;  and  that  no  streptococci  could  be  found 
in  Soils  2,  3,  4,  5  and  6.  Although  negative  proof  is  pro^ 
verbially  difficult,  there  would  seem  to  be  good  ground  for  the 
belief  that  the  streptococci  of  the  sewage  rapidly  perished  in  the 
soil. 


Since  the  above  facts  were  recorded,  Dr.  Horrocks'  treatise  on 
the  bacteriological  examination  of  waters  has  been  published. 
The  author  fully  agrees  with  my  viaws  as  regards  the  presence  of 
streptococci  indicating  objectionable  animal  contamination,  but 
seems  to  differ  from  my  contention  that  the  presence  of  strepto- 
cocci in  any  number  points  to  recent  and  therefore  specially 
dangerous  pollution.  It  will  be  remembered  that  in  the  past,  in 
drawing  inferences  as  regards  the  value  of  this  test,  I  have  been 
careful  to  speak  of  streptococci  as  a  class,  and  I  have  freely 
admitted  that  there  may  be  individual  members  of  the  strepto- 
coccus group  capable  of  existing  and  multiplying  for  long 
periods  under  saprophytic  conditions.  Possibly  the  microbf^s 
Dr.  Horrocks  isolated  from  old  sewage  in  which  B.  coli  had 
disappeared  were  of  this  sort.  It  is  by  no  means  unlikely  that 
microbes  9,  10,  11  and  12  (Series  A,  Part  II.)  are  also  to  be 
thought  of  in  this  sense.  In  forming  conclusions  on  this  subject^ 
my  multiple  negative  results  subsequent  to  the  cessation  of  inocu- 
lation of  the  soil  with  sewage  must  needs  create  the  conviction 
that  if  all  rapes  of  streptococci  do  not  nerish,  the  majority,  at  all 
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events,  rapidly  diminish  in  number.  It  needs  to  be  added  that  app.b,  No.4. 
Dr.  Horrocks'  own  conclusions  are  free  from  any  suspicion  of  on  tbeinooQ- 
dogmatic  assertion.  lation  of  Sou 


These  results,  as  regards  their  main  features,  are  shown  in 
Table  VI.,  and  in  Table  VII.  an  account  is  given  of  the  chief 
morphological  and  biological  characters  of  the  different  strepto- 
cocci isolated  from  the  cesspool  sewage  and  soils. 


with  Sewage; 
by  Dr. 
HotMton. 


Tablb  VI. 

Showing  as  regards  Stbbptoooooi  the  results  of  the  Bacterio- 
logical Examination  of  Soils  A ;  1,  2,  3,  4,  5,  6 ;  and  a 
sample  of  cesspool  sewage. 

[Part  I.,  Series  1.] 


nesoriptioii  of  the  Sample. 


0*001 
Gramme 


0*0001 
Gramme. 


BoU  A.  Collected  before  the  inoonlation  of  the  soil, 
July  eth,  1900. 


O'OOOOl 
Gramme. 


Oesspool  sewage,  July  9, 1900 


+•« 


Soil  L  Collected  immediately  after  the  inoonlation, 
July  9th,  1900. 


Soil  3.  Collected  2  days  after  the  inocnlatioii,  July  11th,         -  * 


Soil  S.  Collected  7  days  after  the  inocnlatioD,  July  16feh, 
1900. 


Soil  4.  Collected  14  days  after  the  inoonlation,  Jnly 
2Srd,1900. 


Soil  fi.  Collected  17  days  after  the  inoonlation,  Jnly 
»th,1900. 


Boil  0L  OolIeetedS4  days  after  the  inoonlation,  Augnst 
Sod,  1900. 


n 


+•11 


.• 


«( 


*  Snrfaoe  agar  plate  cultures  (37°  C). 
I  Surface  gelatine  plate  cultures  W  0.) 
Y  Sm  Streptococci  A.,  B.  and  CTable  VXL 
I    w  M  L,n.andIIL 
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▲FP.  B,  No,  i« 

On  the  Inooa- 
lation  of  SoU 
with  Sewage; 
by  Dr. 
Houston. 


Tablb  VIL 

Showing  the  chief  morphological  and  biological  characters  of  the 
Stbbptococgi  isolated  from  the  cesspool  sewage  and  from 
Soil  1. 

[Part  I.,  Series  I.] 
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Tablk  VII. — continued. 


8trepto-i 
cooout.  1 

Source. 

Morpholoiry. 

Broth  Cultures. 

Litmus  Milk 
Cultures. 

Remarks. 

n. 


m. 


fiv. 


0*0001  jrramme, 
Boifl.  Od- 
locted  im> 
mediately 
after  the  in- 
oculation.9 


8  tai  n  s  by 
Oram's  me- 
t  h  o  d,  e  X  - 
tremely  Ions 
chains  of 
cocdL 


Broth  quite 
transparent: 
at  the  foot  of 
the  tube 
white  cimia- 
1  us  -  li  k  e 
growth.    {2Xfi 


It 


n  2  days 
wh  i  t  e  n  i  n  g 
towards  foot 
of  tube;  later, 
acidity  but 
no  clot  (209 
C.) 


In  gelatine  and 
agar  cultures 
at  20°  C.  the 
colonies  under 
a  low  power 
of  the  micro- 
scope appear 
to  be  maae  up 
of  a  loose 
tangle  of  loops 
of  cocci  Grows 
better  at  20°  C. 
than  37°  C.  No 
liquefaction 
of  gelatine. 
Besembl  es 
so  mewhat 
closely  strepto- 
coccus O. 


M 


n 


On  attentiTo  study  of  the  morpnological  and  biolofirical  characters  of  this  microbe 
(isolated  from  0*00001  gramme,  Soil  2),  the  conclusion  was  reached  that  it  was 
really  a  bacillus  simulating  a  streptococcus. 


As  regards  Soils  3, 4, 5  and  6,  collected  respectively  7. 14, 21  and  24  days  after  the 
inoculation,  no  stroptococci  could  be  found  in  agar  cultures  (at  37°  C.)  eontaioing 
0*001. 0^)001,  and  Qrmoi  gramme. 


}  Surface  gelatine  plate  cultures  at  20°  0. 


Summary  of  Sbribs  I. 

In  general  stimmary  of  the  results  obtained  in  Series  1,  and 
dealing  only  with  the  more  important  facts,  it  may  be  said  that : — 


APP.  B,  No. 

Onthelnoei 
lation  of  Soi 
withSewagi 
bvDr. 
Houston. 


1.  "  Gas  '*  m  gelatine  "  sliake  "  cultures  (24  hours  at  20®  C). — 
Soil  A  (before  inoculation)  gave  a  barely  positive  result 
with  0*01  gramme  ;  whereas  the  cesspool  sewage  a 
distinctly  positive  result  with  a  like  quantity  (0*01  cc). 
In  the  case  of  Soil  1  the  dilutions  made  were  too  great, 
but  in  Soil  2  (2  days  after  the  inoculation)  a  positive 
result  was  obtained  even  with  0*0001  gramme.  Yet  in 
Soils  3, 4, 5  and  6,  collected  respectively  7, 14, 17  and  24 
days  after  the  inoculation,  the  result  was  negative  in 
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r,  B,  %o.  i,  each  came.    There  woold  seent.  then,  to  be  no  doubt 

g^i^^otf^  that  the  gas-forming  bacteria  diminiahed  in  number 

t<w<<jtott  very   rapidly  In  the   inoculated  soil,  although   there 

%f*^*^  •  waa  for  a  short  while  some  indication  of  their  multipli- 

cation (Soil  2.).* 

2.  Spares  of  B.  enteritidis  sporogenes. — ^The  results  obtained 
in  this  direction  were  inconclusive,  owing  to  the  large 
number  of  spores  of  B.  enteritidis  already  present  in 
the  soil,  and  to  the  fact  that  addition  of  the  sewage  did 
not  increase  their  number  to  a  demonstrable  extent.  But 
as  Boil  6  contained  1,000,  and  Soils  2,  3,  ^  5  only  100, 
spores  per  gramme,  it  is  perhaps  permissible  to  con- 
jecture that  at  all  events  no  material  decrease  could 
have  taken  place  in  the  number  of  B.  enteritidis 
sporogenes  during  the  period  of  observation. 

3.  B.  coli, — Notwithstanding  that  completely  typical  B.  coli 
was  present  in  abundance  in  the  cesspool  sewage  and 
in  Soil  2  (collected  two  days  after  the  inoculation),  no 
B.  coli  whatever  of  comparable  sort  could  be  found  in 
Soils  3,  4,  5  and  6,  collected  respectively  7, 14, 17  and 
24  days  after  the  inoculation.  But  from  Soil  5  a  microbe 
was  isolated  bearing  some  resemblance  to  B.  coli.,  and 
from  Soil  6  several  bacteria  of  doubtful  sort.  Possibly 
in  the  case  of  Soil  6,  the  wet  weather  prevailing 
between  the  dates  of  collection  of  Soils  5  and  6  allowed 
a  recrudescence  of  vitality  to  take  place  of  the  coli-like 
microbes  still  persisting,  although  in  greatly  reduced 
nambers,  in  the  soil.  Beyond  question,  the  results  as 
a  whole  indicate  that  B.  coli  may  rapidly  lose  its 
vitality  in  soil  under  certain  conditions,  and  if  not 
completely  disappearing,  become,  at  all  events,  greatly 
attenuated  in  numbers. 

4.  Strpptococci. — In  Soil  A  (before  inoculation)  no  streptococci 
were  found,  whereas  in  the  cesspool  sewage  and  in 
Soil  1  (collected  immediately  after  the  inoculations) 
8trei)tococci  were  isolated  from  0*001  cc.  and  0"0001 
grammes  respectively.  In  Soils  2,  3,  4,  5  and  6,  no 
streptococci  were  [found,  so  it  may  be  argued  that  the 
evidence  was  somewhat  strongly  in  favour  of  their 
having  perished  in  the  soil  or  become  so  reduced 
in  numbers  as  to  be  no  longer  capable  of  demon- 
stration. 


*  As  regards  the  possibility  or  probability  of  the  sewage  miorobes  being 
washed  off  the  surface  or  carried  downwards  into  the  deeper  layers  of  soil  by 
■uooessive  rainfalls,  all  that  need  be  said  is  this : — On  May  21st,  1898,  a  plot  of  land 
olosely  adiaoent  to  the  one  under  consideration  was  inoculated  with  B.  prodigioens. 
158  days  later  B.  prodigiosus  was  recovered  from  the  soil.  From  this  experi- 
ment it  may  be  inferred  that  rain  need  not  necessarily  be  instrumental  in 
washing  off  the  surface  or  carrying  downwards  into  the  deeper  layers  of  soil 
Implanted  miorobes  within,  at  all  eyents  a  reasonable  time. 
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DIAGEIAM  1. 


APP.  B,|No.  4. 


Showing  the  plot  of  land  used  for  the  soil  inocalations  (Part  I.,  Ontheinoeu. 
Series  1).  The  Boil  was  inoculated  with  12  gallons  of  cesspool  IJi^'sS^- 
sewage  (July  9, 1900).  ^i>'- 


louston. 


1 

2 

3 

4 

5 

6 

SCALe 

" ? ' 


Julj       9, 1900.    Sample  1,  oolleoted  immediatelj  after  the  inoculation 

of  the  soil  with  12  gallons  of  oesBpool 
sewage. 

July      11, 1900.  Sample  2(2  days  later). 

July      16, 1900.  Sample  8(7  days  later). 

July      23, 1900.  Sample  4  (U  days  later). 

July      26, 1900.  Sample  5  (17  days  later). 

August   2, 1900.  Sample  6  (24  days  later). 
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Series  2. 

From  August  13th  to  September  22nd  (both  dates  inclusive)  the 
same  plot  was  watered  bi-weekly  with  12  gallons  of  the  cesspool 
sewage.  In  one  week,  however,  August,  the  plot  was  only  watered 
once,  and  on  more  than  one  occasion  the  soil  would  not  absorb  the 
whole  of  the  sewage.  On  these  occasions  as  much  was  put  on  as 
the  land  could  hold.  A  final  watering  (12  gallons)  was  made  on 
September  24th,  and  immediately  afterwards  sample  A  was 
collected.  The  dates  of  collection  of  subsequent  sampled  were  as 
follows  :— September  26th;  October  Ist,  8th,  11th,  18th,  25th; 
November  2nd,  8th,  15th,  22nd,  29th;  December  6th,  13th 
(Diagram  2,  page  445.) 

In  Series  1  an  approximate  estimate  was  made  of  the  total 
number  of  microbes  and  of  the  number  of  bacteria  of  different 
sort  added  to  the  soil  as  a  result  of  its  inoculation  with  12  gallons 
of  sewage.  In  the  present  case  (Series  2),  and  erring  largely  on  the 
safe  side,  it  may  be  said  that  these  figures  must  be  multiplied  at 
least  eight  times  to  represent  the  contamination  of  the  soil.  This 
means  that  during  the  above  period  there  was  intermittently  added 
to  the  soil  about  856  thousand  million  bacteria,  4,360  million 
B.  coli,  64  million  spores  of  aerobic  bacteria,  at  least  40  million 
spores  of  B.  enteriditis  sporogenes,  432  million  streptococci,  and 
a  vast  multitude  of  gas-forming  bacteria. 

TOTAL  NUMBER  of  bacteria^  inclusive  of  spores  (gelatine  at 
20°  C),  and  7iumber  of  SPORES  of  aerobic  bacteria  (gelatine  at 
20**  C,  after  preliminary  heating  to  80°  C.  for  10  minutes). 

These  results  may  conveniently  be  considered  together 
(Table  VIIL). 

Table  VIIL 


Showing  as  regards  (1)  TOTAii  NUMBER  of  bacteria,  and  (2) 
number  of  SPORES  of  aerobic  bacteria,  the  results  of  the 
Bacteriological  Examination  of  Soils  A,  B,  C,  D,  E,  F,  G,  H,  I, 
J,  K,  L,  M,  N. 

[Part  L,  Series  2.] 


Description  of  the  sample  of 
Soil. 

Total  Number 

of  Bacteria 

per  gramme 

of  Soil. 

Number  of 
Sporee  of 
Aerobic  Bac- 
teria per 
gramme  of 
Soil. 

Ratio  of 

Total 

Numbers  to 

Spores. 

Soil  A.  Collected  Immediately  after  the  last 
inocnlation,  September  24th,  1900. 

„  B.    2  days  later,  September  28th,  1900   .. 

„  C.    7     »       ..     October  l9t,  1900 

5W,000 

13,000,000 
7,200.000 

390,000 

4,400,000 
1,400,000 

About  17;  1 

«       8:1 

n      6:1 

4S7 


Table  VIII. — contintted. 


Description  of  the  sample  of 
SoiL 

- 

Total  Number 

of  Bacteria 

per  gramme 

of  Soil 

Number  of 
Spores  of 
Aerobic  Bac- 
teria per 
gramme  of 
SoiL 

Batioof 

Total 

Numbers  to 

Spores. 

Bofl  D.  14  days  later.  Ooteber  8th«  1900 

8,000.000 

4,800.000 

About  1*6 : 1 

^  E.  17     .,        .....       llth.1000       .. 

3,300.000 

1.000,000 

n       3:1 

F.  24     „        „           H       18th.  1900       .. 

8,700.000 

1.010,000 

n       8:1 

H  G.  81      „        „           „       2Sth,1900       .. 

• 

9,800.000 

1.200.000 

H       8:1 

n  H.39     w       M     November  2nd,  1900    .. 

8.700.000 

1.600.000 

..       6:1 

„  L  46     ,        H             «         8th,1900    .. 

4JM)0.000 

1,200,000 

n       3:1 

»  J.  68     ..        H             „         15th.  1900  .. 

6.900,000 

1,480,000 

n       3:1 

^  K.69     I  %,             ,         22nd,1900  .. 

9.000.000 

1.070,000 

n       8:1 

^  L.e$     ;    -    „             ,         29th.l900  .. 

7,000,000 

2,400.000 

n      8:1 

^  M.7S     ^       n     December  6th,  1900 

(M)Oo,noo 

1,600.000 

»      4:1 

„  N.80     „        „             .,        13th.l900    .. 

6,000.000 

ijmm 

»       3:1 
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In  considering  the  above  results  there  are  several  points  worthy 
of  note.  In  the  first  place,  it  will  be  noticed  that  Soil  B,  collected 
two  days  after  the  last  inoculation,  contained  more  bacteria  than 
Soil  A,  collected  immediately  after  the  addition  of  the  cesspool 
sewage.  A  precisely  comparable  result  was,  it  will  be  remembered, 
obtained  in  Series  1  as  regards  Soils  1  and  2.  Secondly ;  in 
Soil  A  the  ratio  of  total  numbers  to  spores  was  17  : 1,  whereas  in 
Soils  B  to  N  it  was  in  no  case  more  than  8:1;  frequently  only 
about  3  : 1.  Thirdly ;  in  comparing  Series  1  (Soils  1  to  6)  and 
Series  2  (Soils  A  to  N),  it  is  noteworthy  that  the  total  number  of 
bacteria  and  number  of  spores  of  bacteria  in  the  former  case 
were,  on  an  average,  respectively,  over  3  million  and  more  than 
700,000,  and  in  the  latter  case,  were,  again  respectively,  over 
8  million  and  more  than  1  million  per  gramme :  So  that  the 
watering  of  the  soil  with  cesspool  sewage  during  part  of  August 
and  September  would  seem  to  have  increased  both  the  total 
number  and  the  number  of  spores  of  bacteria  in  the  soil  to  a  con- 
siderable extent.  Nevertheless,  when  the  total  amount  of  sewage 
intermittently  applied  to  the  soil  during  most  of  August  and 
September  is  taken  into  consideration,  it  is  difficult  to  escape  the 
inference  that  there  must  have  been  a  progressive  destruction 
of  many  of  the  sewage  microbes  during  the  above  period. 
Fourthly ;  whereas  Soil  B  (collected  two  days  after  the  last 
inoculation)  contained  13  million  bacteria  per  gramme,  Soil  E 
(collected  15  days  later)  contained  only  3,200,000.  Subsequently, 
a  rise  in  the  number  of  microbes  took  place,  which  was  followed 
by  another  decline.  Yet  again,  another  recrudescence  of  vitality 
would  seem  to  have  occurred  ;  and,  finally,  towards  the  close  of 
the  experiments  another  fall  in  the  total  bacterial  flora  was 
noted. 
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pp.  B.  Na  4.  Ab  regards  the  sort  of  bacteria  found  in  the  cultivations,  the 

I  theinociiP-  following  notes  are  of  some  interest :  — 

ion  of  Soil 

til  So^BTftffO  i 

Dr.  B.  mycoides. — Approximate  number  per  gramme  of  soil. 


Soil. 


A. 
B. 
0. 
D. 
E. 
F. 
G. 

I. 

J. 

K. 

L. 

M. 

N. 


Total  Number  (inclusive 
of  spores)  of  B.  myooidee.* 


Sppree  of  B.  mycoides. 


Very  nomerons. 

None  in  0H)01 

200,000 

60,000 

40,000 

30,000 

20,000 

10,000 

40,000 

10,000 

100,000 

Nona  in  0H)01 

200,000 

100,000 

100.000 

70,000t 

600,000 

40,000 

100,000 

None  in  0*0001 

800,000 

30,000 

100,000 

20,000 

100,000 

40,000 

300,000 

None  in  0*0001 

— 

It  will  thus  be  seen  that  the  total  number,  and  number  of  spores, 
of  B.  mycoides  in  the  samples  of  soil  was  very  great. 

Some  additional  notes  as  regards  other  microbes  may  also  be 
placed  on  record  : — 

Soil  A.— B.  fluor.  liquefaciens  present  in  0*001,  and  B.  fluor. 

non-liquefaciens    and     cladothrix    present    in 
0*0001  gramme. 

Soil  B. — B.  fluor.   liquefaciens    and  non-liquefaciens  both 

present  in  0*00001  gramme.     Granular  bacillus 
also  present  in  a  similar  amount. 

Soil  0. — Granular  bacillus  present  in  0*00001  gramme  ($ee 

Figs.  2  and  3,  Plate  XVII.).    In  O'OO  Igramme  a 
great  many  colonies  of  the  fluorescent  bacilli. 

*  From  these  and  my  previoos  records  it  is  apparent  that  B.  mycoides  is  apt  to 
be  as  characteristic  (in  the  sense  of  being  specially  abundant)  of  sofls  as  B.  coU 
Is  of  sewage. 

t  Sm  Fig.  1,  plate  XVI. 
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Soil  G.— 


Soil  H. 

Soil  L- 

SOIL  J.- 

SOIL  K. 

Soil  L.- 

SOIL  M. 

Soil  N. 

Soil  D. — Granular  bacillas  and  fluorescent  microbes  present    a».  b,  So.4. 

in  very  large  numbers. 

Soil  E. — Granular    bacillus    and    cladothrix    present    in 

O'OOOOl  gramme. 

Soil  F. — Granular*    bacillus    and     cladothrix    present    in 

0*00001  gramme.  Many  colonies  of  B.  fluor. 
liquefaciens  in  0*001  and  six  of  B.  fluor.  non- 
liquefaciens  in  0*0001  gramme. 

Cladothrix  and  B.  fluor.  liquefaciens  present  in 
0*0001,  and  B.  fluor.  non-1  iquefaciens  and 
granular  bacillus  present  in  0*00001  gramme. 

-Granular  bacillus  and  B.  fluor.  liquefaciens  present 
in  0*00001  gramme. 

Granular  bacillus,  B.  fluor.  liquefaciens  and  non- 
liquefaciens,  all  present  in  0*00001  gramme. 

Granular  bacillus  present  in  0*00001  and  B.  fluor- 
esceus  liquefaciens  in  00001  gramme. 

'Granular  bacillus  present  in  0  OOOL  and  B.  fluor- 
liquefaciens  in  0*00001  gramme. 

Granular  bacillus  present  in  0*00001  gramme. 
"Granular  bacillus  present  in  0*00001  gramme. 
'Granular  bacillus  present  in  0*00001  gramme. 

It  will  be  gathered  from  the  above  facts,  that  besides 
B.  mycoides,  cladothrix,  and  the  granular  bacillus  and  fluorescent 
bacteria  (liquefying  and  non-liquefying)  are  extremely  numerous 
in  soil,  [n  the  soils  collected  soon  after  the  last  inoculation  with 
sewage,  B.  proteus  seemed  to  be  specially  abundant.  Further,  in 
the  plates  for  spores,  B.  mesentericus  and  B.  subtilis  were  commonly 
encountered.* 

These  results  confirm  previous  observations  of  mine ;  and  I 
would  again  insist  upon  the  importance  of  data  (even  though  they 
be  approximate  only)  dealing  with  the  relative  abundance  of 
microbes  of  different  sort  in  substances  of  widely  different 
character.  Too  long  has  it  been  the  custom,  in  the  bacteriological 
examination  of  soil,  sewage,  and  water  supply  (not  to  speak  of  other 
substances)  to  take  account  merely  of  presence  of  microbes  of  one 
or  another  sort,  and  not  of  their  relative  abundance.  In  this  way 
much  controversy  has  arisen  upon  points  which  are  probably 
hardly  open  to  serious  discussion,  and  inferences  drawn  which 
in  the  light  of  fuller  knowledge  would  seem  to  be  quite  without 
justification.  Year  after  year  in  my  reports  to  the  Board  I  have 
ventured  to  emphasise  the  importance  of  this  question  of  relative 
abundance  of  microbes,  and  I  more  strongly  than  ever  hold  now 

*  On  reference  to  mj  other  report  in  this  Tolnme,  that  on  examination  of 
Chicheeter  w^  waters,  it  wiU  be  obeenred  that  B.  mycoides  and  the  granular 
bactllns  were  eeeminglj  either  altpgrether  absent  or  relatively  so  from  the  Tarions 
water  samples  ezamined,  since  even  when  the  bacterial  concents  of  10  cc.  to 
100  00.  were  used  for  cnltivation  purposes,  their  presence  was  not  detected  in  the 
resoltiiig  cnltnres.  The  contrast  between  snch  negative  results  with  weU 
and  the  above  fljpires  as  regards  soil  is  very  strilong. 


( 
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▲»p.B,Na.4.    the  Tiew  that  in  this  direction  lies  the  solution  of  many  of  the 
On  theiDoeu-    problems  which  confront  the  bacteriologist. 

Ution  of  Soil 

^^  Sewage ;  ^^  ^^^  „  ^^   ^^^^-^  «  ^^^  tt  cultures  (24  houFS  at  20^  C.)- 

The  results  obtained  by  the  nse  of  this  test  are  shown  in 
Table  IX. 

Tablb  IX. 

Showing  as  regards  **6as"  in  gelatine  ^' shake"  cultnres,  the 
results  of  the  Bacteriological  Examination  of  Soils  A,  B,  C,  D, 
E,  F,  G,  H,  I,  J,  K,  L,  M,  N. 

[Part  I.,  Series  2.] 


Description  of  the  sample  of 

*<  Oas**  in  Gelatine  "Shake"  Onltiuw  (24 
hours  at  20°  0.)  inoculated  with  :— 

SoiL 

ODl 
Gramme. 

OtWl 
Gramme. 

CrfjfjOl 
Grsmme. 

Soil  A.  Collected  Immediately  after  the  las 
inoculation,  September  a4th,  1900 

*            + 

1. 

- 

„  B.    2  days  later,  September  36th,  1900  . 

+      ^ 

- 

„  C.    7     „        M     October  Ist.  1900 

+ 

- 

„  D.  14     ..        „            .       6th,  1900 

+ 

- 

„  E.  17     H        n            «       11th,  1900        . 

. 

,,  F.  34     „        „           n       18th,  1900 

+ 

- 

n  0.81     „        „            „      2eth,1900        . 

+ 

- 

„  H.  89     M        H     November  2nd,  1900    . 

1 
+ 

- 

.    I.  46    „        „             „         8thil900     . 

. 

»    J.  52     „        H             n         16th,  1900   . 

. 

„  K.59     „        „             „         »nd,1900  . 

+ 

- 

„  L.  66     „        „             „         29th,1900   . 

. 

- 

„  M.73     „        ..     December  6th,  1900 

+ 

- 

„  N.  80     n        .,            ..          13th.  1900    . 

+ 

•• 

If  the  above  experiments  be  divided  into  a  first  and  a  second 
half,  each  comprising  some  40  days,  it  will  be  observed  that  oat 
of  the  eight  soils  in  the  first  half  only  one  (E)  yielded  a  negative 
result  with  0*01  gramme,  whereas  out  of  the  six  soils  in  the 
second  half,  three  (I,  J  and  L)  gave  a  negative  result.  The  last 
two  samples,  it  is  true,  yielded  positive  results,  but  it  is  perhaps 
permissible  on  the  facts  to  infer  that  on  the  whole  there  was  a 
decline  in  the  mimber  of  "gas"  forming  bacteria  during  the 
progress  of  this  experiment.  In  Series  1,  it  will  be  remembered 
that  in  Soils  3,  4,  5  and  6  a  negative  result  was  obtained  with 
0*01  gramme,  whereas  in  most  of  the  soils  examined  in  Series  2 
the  result  was  positive  when  a  similar  amount  was  Used  ;  so  thai 
it  would  seem  that  the  continued  pollution,  in  this  latei^  experir 
ment,  of  the  soil  with  cesspool  sewage  had  somewhat  increaaedr 
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the  average  number  of  gas-forming  microbes.    Nevertheless,  when    app.  b.  No.  4^ 
the  enormous  number  of  bacteria  (capable  of  giving  rise  to  gas-  q^  theinoou- 
formation)  that  had  been  added  to  the  plot  of  land  is  taken  into  lationof  Soii 
consideration,  it  is  difficult  to  understand  why  a  much  smaller  ^  Sr.  ^^ ' 
quantity  of  the  soil  than  0*01  of  a  gramme  did  not  suffice  to  Houston, 
produce  "  gas  "  in  "  shake  "  culture.    The  presumption  is  certainly 
in  favour  of  the  view  that  these  gas-forming  microbes  artificially 
added  to  the  soil  in  gross  amount  became  reduced   in  number 
from   one   cause   or  another.      In    this  connexion  it    must  be 
remembered  that  one-hundredth  part  of  each  cc.  of  sewage  was 
found  capable  of  producing  '*  gas  '*  in  '^  shake  *'  culture,  and  that 
more  than  436,000  cc.  were  added  to  the  soil. 

INDOL  Curve. — In  this  series  no  special  records  were  kept  as 
regards  the  indol  curve. 

SPORES  OF  B.  ENTERITIDIS  SPOROOENJSS.— The 
results  as  regards  the  number  of  spores  of  B.  enteritidis  are  shown 
in  Table  X. 

Tablb  X. 

Showing  as  regards  the  number  .of  spores  of  B.  Entbritidis 
Sporogbnbs,  the  results  of  the  Bacteriological  Examination 
of  Soils  A,  B,  C,  D,  E,  F,  Q,  H,  I,  J,  K,  L,  M,  N. 

[Part  I.,  Series  2.] 


Nmnber  of  Spores  of  B.  enteritidis 
Sporogenes  per  gramme  of  SoiL 

Description  of  the  Sample. 

'   Atleast 

i,Doa 

Atleast 
10,000. 

Atleast 
100,000. 

Sou  A.  Collected  immediately  after  the  last 
inoculation,  September  24th,  1900. 

•f 

- 

- 

„  B.    2  days  later,  September  2eth,  1900  .. 

+ 

+ 

- 

«  C.    7     „        ,.     October  iBt,  1900 

+ 

+ 

-■ 

,^  D.  14     H        „           „       8th,  1900 

+ 

- 

- 

,   B.  17     „        „           .,       11th.  1900 

+ 

- 

- 

n    F.  24     „         H             n       18th,  1900         .. 

+ 

+ 

- 

^   Q.  31     ^        „           H       26th,  1900 

+ 

- 

- 

M  H.  30     M       M     November  2nd,  1900    .. 

+ 

- 

- 

•  L  46     „        „             „         8th,1900     .. 

+ 

+ 

- 

,.  J.  63     •       ,             „         16th,  1900    .. 

+ 

+ 

- 

,  K.60    „        „             „         22nd,1900   .. 

+ 

- 

- 

„  L.  66    •       n            n         a9th,1900    .. 

+ 

+ 

- 

M  1L73    N       1.     December  6th,  1900 

+ 

+ 

•• 

„  N.W     „        ..             i,         13th.  1900    .. 

+ 

' 

;■■     "r>* . 
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It  will  be  remembered  that  in  Series  1,  although  B.  enteritidifi 
sporogenes  was  present  in  O'OOl  gramme  of  Soil  A,  it  was  absent 
from  a  similar  amount  of  Soils  1,  2,  3,  4  and  5.  In  Soil  6  the 
number  was  the  same  as  in  A.  At  this  period  of  fouling  of  the 
soils,  then,  a  majority  of  the  samples  contained  at  least  100,  but 
less  than  1,000  spores  per  gramme.  In  Series  2  all  the  soils  con- 
tained 1,000,  and  one-half  of  them  10,000,  spores  of  B.  enteritidis 
sporogenes  per  gramme.  It  is  evident,  then,  that  on  the  average 
the  soil  in  Series  2  was  richer  as  regards  these  spores  than  in 
Series  1.  There  was  no  indication  of  a  decline  in  the  number  of 
B.  enteritidis  during  the  progress  of  the  experiments  (Series  2)  ; 
for  if  we  again  divide  Series  2  into  two  halves,  each  of  about 
40  days,  it  will  be  noted  that  in  the  first  half  (A  to  H)  only 
three  (B,  C,  F)  out  of  the  eight  samples  yielded  a  positive  result 
with  O'OOOl  gramme,  whereas  in  the  second  half  (1  to  N),  four 
(I,  J,  L,  M)  out  of  the  six  samples  yielded  a  positive  result  with 
a  like  quantity  of  soil. 


B,  COLI  (and  closely  allied  forms). — This  part  of  the  work 
turned  out  to  be  difficult  and  perplexing,  and  the  more  carefully 
the  subject  was  gone  into  the  more  puzzling  were  some  of  the 
results  obtained.*  For  this  reason  it  will  be  necessary  to  enter 
into  a  somewhat  detailed  account  of  the  experiments. 

Soil  A. — Surface  phenol  (gelatine  plates  were  made,  containing  0*0001 
000001  and  0000001  gramme.  Microbes  18  and  19  were 
isolated  from  0*0001  gramme.  These  seemed  typical  B.  ooli  in 
all  respects,  except  that  microbe  18  failed  to  produce  indol,  and 
both  18  and  19,  although  giving  rise  to  strong  acidity,  did  not 
clot  milk.  Microbes  20  and  21  (000001  gramme)  and  microbe 
22  (0000001  gramme)  gave  no  "gas"  in  gelatine  "shake" 
culture,  so  their  further  study  was  abandoned. 

Soil  B. — Surface  phenol  gelatine  plates  were  made,  containing  O'OOl,  0*0001 
and  0*00001  grammes.  Microbes  23  and  24  (000001  gramme) 
gave  no  "  gas,"  90  they  were  not  studied  further.  Microbes  26, 
26  and  27  were  isolated  from  0*0001  gramme.  These  were 
typical  B.  coli  in  all  respects,  except  that  25  and  26  fidled  to 
produce  indol. 

Soil  C— Cultures  as  in  B.— Microbes  28  (0001  gramme)  and  29  (00001) 
were  typical  B.  coli,  except  that  neither  gave  indol  and  29  pro- 
duced no  clot  in  milk  culture.  Microbe  30  (0*00001  gramme) 
gave  no  "  gas,"  and  was  not  studied  further. 

Soil  D. — Cultures  as  in  B  ;  but  as  well  a  broth  culture  was'made  with  (fOl 
gramme.  This  was  incubated  for  24  hours  at  20°  C.  and  then  a 
plate  culture  made.  In  none  of  the  plates  were  there  any 
colonies  sufficiently  like  B.  coli  to  merit  subcultures. 

At  this  stage  (14th  day  after  the  soil-inoculation)  it  almost 
appeared  as  if  B.  coli  had  disappeared  from  the  soiL  But  the 
examination  of  the  very  next  sample  showed  that  this  was  by 
no  means  really  the  case. 

Soil  E. — Cultures  as  in  D.— Microbes  31  and  32  (0*0001  gpramnie)  gave  do 
gas,  and  so  were  not  studied  further.  Microbe  33  (0*001 
gramme)  was,  however,  typical  B.  coli  in  all  'rei^ieots. 
Microbes  34  and  35  (0*0001  gramme)  gave  no  indol  and  no 
clot  in  milk  culture.    Microbes  36,  37  and  38  (0*01  gramme, 


*  It  needs,  I  think,  to  be  remembered  that  difficulties  arise  in  the  baoterio- 
logical  examination  of  soils  which  are  not  encountered,  or  encountered  only  to  a 
moderate  extent,  in  the  examination  of  sewage  and  of  water  supply. 
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broth  method)  were  t3rpical  B.  coli,*  except  as  regards  indol,     4pp.  B,  No.  4.. 

and  37  failed  to  produce  clotting  in  milk  culture.  ^    ^^'"T' 

*^  ^  On  the  Inoou- 

SoiL  F. — Gultures  as  in  D. — ^Microbea  39,  40  and  41   were  isolated  from   with  Sewage; 
00001  grramme.    39  aiid  40  gave  " gas "  but  no  indol,  the  broth   ^ Dr. 
cultures  were  not  quite  typical,  and  in  milk  cultures  hardly   Houston, 
any  acid  was  produoied  and  no  clot.    41  was  discarded,  as  it  gave 
no  "  gas  "  in  "  shake  "  culture. 

Soil  G.— Surface  phenol  gelatine  plates,  containinjr  0*001,  00001  and 
0*00001  gramme,  and  also  0*1  gramme,  broth  method.  Microbe 
42  (0*001  gramme),  although  giving  no  response  to  the  indol 
test,  was  by  no  means  atypical  in  other  respects.  43  (0*00001 
gramme)  was  somewhat  £<imilar  in  character,  but  gave  no  clot 
in  milk  culture.  44  (0*1  gramme,  broth  method)  was 
seemirgly  typical  B.  coli  in  all  respects. 

Soil  H. — Ooltures  as  in  G. — ^Microbe  45  (0*1  gramme,  broth  method)  gave 
"gas,"  diffuse  cloudiness,  and  acidity,  but  no  indol  or  dot. 
Microbes  46  (0001  gramme),  47  (00001  gramme)  and  48 
(O'OOOOl  gramme)  gave  no  '*  gas." 

Soil  I.— Cultures  as  in  G.— Microbe  49  (0*00001  gramme)  gave  no  "  gas." 
Microbe  60  (00001  gramme),  although  giving  "  gas  "  in  "  nhake  " 
culture  was  atypical  in  broth  and  milk  culture,  and  gave  no 
indoL  Microbe  51  (0*1  gramme,  broth  method)  was  fairly 
typical,  but  yielded  no  indol  in  broth  culture  and  no  clot  in 
milk  cultivation. 

Soil  J. — Cultures  as  in  G. — Microbes  52  and  63  (0*0001  gramme)  gave  no 
"  gas  "  in  "  shake  "  culture.  But  microbe  64  (0*1  gramme,  broth 
method)  seemed  to  be  fairly  typical  except  as  regards  indol 
(negatiTC  result),  and  only  weak  clotting  ability.  65,  isolated 
from  the  same  plate,  gave  no  "  gas." 

Soil  K. — Cultures  as  in  G. — Microbes  66  and  57  (00001  gramme)  gave  no 
"gas"  in  "shake"  culture.  Microbe  68  (0*1  gramme,  broth 
method)  corresponded  in  its  characters  to  64.  Microbe  59, 
isolated  from  the  same  plate,  gave  no  "  gas." 

Soil  L.— Cultures  as  in  G.— Microbes  60  and  61  (0*0001  and  0*001  e'ramme, 
respectively)  gave  no  "  gas."  Microbe  62  (0*1  gramme,  broth 
method)  corresponded  in  its  characters  to  54. 

Soil  M.— Cultures  as  in  G.— Microbes  63  (0001  gramme),  64  and  65  (00001 
gramme),  and  66  (0*00001  gramme),  were  fairly  typical,  hut 
none  of  them  gave  any  indol  or  clot,  and  64  and  66  produced 
but  little  acid,  and  64,  65  and  66  were,  perhaps,  not  quite 
characteristic  as  regards  their  growth  in  broth  culture. 
Microbes  67  and  68  (0*1  gramme,  broth  method)  gave  no  "gas." 
69  seemed  fairly  typical,  but  no  indol  was  produced  in  broth 
culture  nor  clot  in  milk. 

Soil  N.— CJultures  as  in  G.— Microbe  70  (000001  gramme)  gave  "gas  "in 
"  shake  "  culture  and  diffuse  cloudiness  in  broth,  but  no  indol, 
no  clot,  and  atypical  appearance  in  milk.  Microbe  71  (0*0001 
gramme)  and  72  (0*001  gramme)  were  not  quite  typical  in 
broth  and  milk  cultures,  and  gave  no  indol.  Microbe  73, 
however,  seemed  to  be  in  every  respect  typical  B.  coli ;  that  is 
typical  as  regards  fulfilment  of  all  of  a  number  of  positive 
tests,  although  both  as  regards  this  microbe  and  a  number  of 
^  others,   the  growth  in    oblique    gelatine  and   gelatine   plate 

cultures  was,  perhaps,  not  altogether  characteristic.  This  is 
the  more  remarkable,  since  80  days  had  elapsed  since  the  last 
inoculation. 


*  The  use  of  this  term  may  be  open  to  criticism.  It  is  used  for  oonvenienoe 
sake  and  to  avoid  endless  repetition.  In  the  sense  used,  the  term  "  typical " 
means  nothing  more  than  that  a  microbe  is  not  easily,  if  at  all,  to  be  differentiated 
from  that  elassieal  B.  coli,  which  commonly  is  credited  with  rapid  response 
to  each  and  all  of  a  number  of  positive  tests. 
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Ko.4.        These  resaltB  are  set;  oat  in  Table  XI. 

Tablb  S.I. 

Showing  the  resalts  of  tlie  Buljcaltare  of  the  OOLI-LIEB  microbea 
met  with  in  cultures  made  from  the  Tarions  samples  of  Soil 
A,  B,  0,  D,  E,  F,  G,  H,  I,  J,  K,  L,  M,  N.  In  some  cases,  in 
order  to  further  test  the  negative  evidence  as  to  B.  coli,  sab- 
caltnres  were  made  from  colonies  bearing  only  a  remote 
resemblance  to  B.  coli. 
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Bemarkiu 


No  **  gas,**  so  not  studied 
further. 


No  liquefaction,  SO  days. 
No  indoU  no  clot. 


No  liquefaction,  2N)  days. 
No  indol,  no  clot,  and 
milk  culture  atypical. 

No  liquefaction,  30  days. 
No  indol,  no  clot,  and 
broth  and  milk  cul- 
tures not  typicaL 


No  liquefaction,  SO  days. 
Faint  indoL 


*  Surface  phenol  (0'05  per  cenf)  gelatine  plate  cultures. 

f  Phenol  (0D6  per  cent.)  broth  cultures  (24  to  48  hours  at  37°  0.)  and  subsequent 
plating. 


In  order  to  form  a  proper  apprehension  of  these  results,  it  will 
be  necessary  to  consider  (in  relation  to  Table  XI.)  each  series  of 
cultures  by  itself,  as  follows  : — 

(«,)  O'l  gramme.  Broth  cultures  and  subsequetU  plaiting. — 
It  will  be  seen  that  no  cultures  were  made  in  the  case 
of  Soils  A  to  F  (both  inclusive)  with  0*1  gramme 
(broth  method),  the  reason  being  that  it  was  assumed 
that  B.  coli  could  easily  be  isolated  from  the  cultures 
containing  much  less  of  the  soil.  In  Soil  Q  a  microbe 
(44)  responding  to  all  the  positive  tests  for  B.  coli  was 
isolated.  From  this  date  onwards  (Soils  H  to  M)  the 
microbes  isolated  seemed  less  closely  related  to  B.  coli. 
Nevertheless,  from  Soil  N,  collected  80  days  after  the 
last  inoculation,  a  microbe  (73)  was  isolated,  which 
gave  a  positive  result  as  regards  B.  coli  with  all  the 
tests  employed.  , 

(6.)  Wl  gramme.  Broth  cultures  and  subsequent  plating. — 
In  the  case  of  Soils  A,  B  and  C  no  cultures  were  made, 

'    *'  as  it  wlas  anticipated  that  B.  coli  cdulff  readily  be 
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App,B,ya4.  isolated  from  caltares  containing  this  smaller  quantity 

oatheinocQ.  of  the  soil.     In  Soil  D  (collected  14  days  a^r  last 

w^'sSrorii  inoculation)  no  B.  coli  could  be  found,  and  at  this  point 

br  Dr.  it  almost  seemed  as  if  B.  coli  had  perished  in  the  soil. 

^®'*^"-  Yet  in  the  next  sample,  E  (17th  day),  three  microbes, 

36,  37  and  38,  were  found,  all  of  which  resembled 
B.  coli  sufficiently  to  merit  their  inclusion  in  the  coli 
tribe.  Soil  F  (24th  day),  howeyer,  yielded  a  negative 
result.  This  being  so,  it  was  thought  advisable  to  use 
a  larger  amount  of  soil.  Accordingly,  in  the  case  of 
Soils  G,  H,  I,  J,  E,  L,  M,  N,  broth  cultures  were  made 
containing  0*1  instead  of  0*01  gramme.  Reference  to 
these  cultures  has  already  been  made. 

(c.)  0-001  gr amine.  Surface  phenol  rt)-05  per  cent)  gelatine 
plate  culttirea. — In  the  case  of  Hoil  A  no  cultures  were 
made.  As  regards  Soils  B,  I,  J,  K,  the  colonies  were  too 
crowded,  and  the  liquefaction  of  the  gelatine  too  great, 
to  allow  of  accurate  observations  being  made.  Soil  C 
(7th  day)  yielded  typical  B.  coli  (28),  except  as  regards 
indol.  Soil  D  (14th  day)  yielded  a  negative  result. 
But  from  Soil  £  (J  7th  day)  a  microbe  (33)  was  isolated, 
typical  in  all  respects  except  that  its  clotting  power 
was  feeble  and  it  barely  responded  to  the  indol  test. 
In  Soil  F  (24th  day)  the  result  was  negative.  IiVom 
Soil  6  (31st  day)  a  microbe  (42)  was  isolated  bearing  a 
fairly  close  resemblance  to  B.  coli.  A  negative  result 
was  obtained  with  Soil  H  (39th  day)  and  Soil  L 
(66th  dayV  the  microbes  (46  and  61)  isolated  yielding 
no  "gas  in  gelatine  "shake"  culture.  Microbe  63 
(Soil  M,  73rd  day)  gave  "  gas "  in  "  shake "  culture, 
diffuse  cloudiness  in  broth  but  no  indol,  and  acidity  in 
milk  but  no  clot.  From  Soil  N  (80th  day)  microbe  72 
was  isolated,  but  this  micro-organism  was  somewhat 
doubtfully  allied  to  B.  coli. 

(d  )  0-0001  gramme.  Surface  phenol  (005  per  cent.)  gelatine 
plate  cultures. — From  Soil  A  (collected  immediately 
after  the  inoculation)  microbes  18  and  19  were  isolated. 
The  latter  was  typical  in  all  respects,  except  that  no 
clotting  of  milk  occurred  within  five  days.  Microbes 
25,  26  and  27  were  isolated  from  Soil  B  (2nd  day) ;  the 
last  gave  a  positive  response  to  all  the  tests.  It  is  to 
be  specially  noted  that  from  this  date  onwards  no 
B.  coli  of  similar  or  comparable  sort  could  be  isolated 
from  the  remaining  Soils  C,  D,  E,  F.  G,  H,  I,  J,  K,  L, 
M,  N.  Thus,  microbe  29  (Soil  C,  7th  day)  failed  as 
regards  indol  in  broth  and  clot  in  milk  culture.  In 
Soil  D  (14th  day)  no  B.  coli  could  be  found.  As  regards 
Soil  E  (17th  day),  microbes  31  and  32  gave  no  "  gas," 
microbes  34  and  35  no  indol  and  no  clot.  From  Soil  F 
(24th  day)  microbes  39  and  40  were  isolated,  but  these 
were  in  many  respects  atypical  of  B.  coli.  Microbe  47 
(Soil  H,  39th  day)  gave  no  "  gas."  Microbe  50  (Soil  I, 
45th  day)  resembled  microbes  39  and  40.    The  mierobes 
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(52  and  53,  56  and  57,  60)  isolated  from  Soils  J  (52nd    afp.  b,  No.  4. 
day),  K  c5'Jth  day),  L  (6Gth  day),  gave  no  "gas"  in  onihritoocu. 
'^siiake  *cnltares.     Microbes  64  and  65,  and  7  i  (Soils  lationofSoU 
M  and  N  (73rd  and  80th  day  respectively)  showed  no  ^Dr^"^*^' 
close  kinship  to  B.  coll.  Howtoa. 

(tf.)  0-00001  gramme.  Surf  (ice  phenol  (0*05  per  cent)  gelatine 
plate  cultures.— From  Soils  A,  B,  C,  D,  microbes  20 
and  21,  23  and  24,  and  30,  were  isolated.  None  of 
these  gave  -rise  to  any  "  gas "  formation  in  gelatine 
"  shake  "  cultures.  No  B.  coli  were  found  in  Soils  D, 
E,  F.  From  Soil  G  (3 1st  day)  microbe  43  was  isolated. 
It  gave  "  gas  "  in  *'  shake  "  culture,  diffuse  cloudiness 
in  broth  but  no  indol,  acidity  in  milk  but  no  clotting. 
Microbes  48  and  49  were  isolated  from  Soils  H  and  I  ; 
they  did  not  respond  to  the  "  gas  "  test.  In  Soils  J,  K,  L 
no  colonies  at  all  resembling  B.  coli  were  noted. 
Microbes  66  and  70  were  isolated  from  Soils  M  and  N, 
but  they  did  not  seem  to  be  at  all  closely  allied  to 
B.  colL 

(/.)  (yOOOOOl  gramme.  Surface  phenol  {O'Ob  per  cent.)  gelatine 
plate  cultures. — Only  one  culture  was  made  (Soil  A) 
and  only  one  sub-culture,  viz ,  microbe  22,  which  gave 
no  "gas"  in  gelatine  "shake"  culture.  No  further 
cultures  were  made  with  this  miniiDal  amount  of  soil. 

In  general  summary  of  these  results,  it  is  to  be  noted  that  in 
Soils  A  and  B  no  difficulty  was  experienced  in  demonstrating  the 
presence  of  B.  coli  in  abundance.  In  Soil  C  the  microbes  isolated 
seemed  to  be  less  typical.  As  regards  Soil  D  (14th  day),  the  result 
was  wholly  negative  in  all  the  plates,  but  in  Soil  E  (17th  day) 
B.  coli,  or  at  all  events  allied  forms,  still  persisted.  The  O'Ol  and 
0-001  gramme  cultures  of  Soil  F  (24th  day)  yielded  negative 
results,  and  although  two  microbes  (39  and  40)  were  isolated  from 
the  00001  gramme  cultures,  they  could  not  be  regarded  as  being 
very  closely  allied  to  the  strains  of  B.  coli  found  in  the  earlier 
samples  of  soil.  At  this  point  in  the  investigation,  be  it  noted,  the 
0-1  gramme  took  the  place  of  the  001  gramme  broth  culture,  so 
that,  perhaps,  no  surprise  need  be  felt  that  in  Soil  G  (3l8t  day)  a 
microbe  (44)  was  isolated  from  the  large  amount  of  soil  which 
seemed  to  correspond  in  all  respects  to  the  races  of  B.  coli  met 
with  in  Soils  A  and  B.  From  this  same  sample  of  soil  microbes 
42  and  43  were  obtained,  the  former  (the  more  t}  pical)  from  the 
0-001  gramme  culture,  and  the  latter  (the  less  typical)  from  the 
0-00001  gramme  culture.  But  in  the  intermediate  culture  (00001 
gramme)  a  wholly  negative  result  was  recorded.  No  "gas" 
forming  coli-like  microbes  were  found  in  the  0*001,  00001,  and 
0-00001  gramme  cultures  of  Soil  H  (39th  day),  and  microbe  45, 
isolated  from  the  0*1  gramme  culture,  was  by  no  means  wholly 
typical  B.  coli.  Microbe  51  was  obtained  from  a  similar  amount 
of  Soil  I  (45th  day),  and  resembled  in  all  respects  microbe  45. 
Microbe  50  (0-OCX)l  gramme  culture)  was  much  less  characteristic. 
Microbe  49  (0-00001  gramme  cultured  gave  no  "  gas  "  in  gelatine 
"  shake  "  culture.    Soils  J  (52nd  day),  K  (59th  day),  and  L  (66th 
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App.B.Ko.4  day)  yielded,  as  regards  the  O'l  gramme  cultures,  microbes  54,  58, 
and  62  respectively.  These,  although  failing  with  the  "  indol " 
test,  and  showing  weak  clotting  ability,  were  otherwise  not 
atypical  But  in  the  other  cultures  from  the  same  soils,  no 
coli-like  microbes  were  found,  or  those  isolated  failed  as  regards 
'*  gas  "  production.  Soil  M  (73rd  day)  yielded  respectively  from 
the  0*1  and  0001  gramme  cultures,  microbes  69  and  63,  which 
certainly  bore  some  resemblance  to  B.  coli.  Microbes  64  and  65 
(0 0001  gramme),  and  microbe  66  (000001  gramme)  seemed  to  be 
less  closely  related  to  B.  coli.  As  regards  Soil  N  (SOth  day)  it  was 
certainly  a  little  surprising  to  find  a  microbe  (73)  responding  to  all 
the  tests  for  B.  coli.  Microbes  72,  71  and  70  (O'OOl,  OOOOl,  and 
0*(XX)01  gramme  cultures,  respectively)  were,  perhaps,  somewhat 
doubtfully  to  be  considered  as  akin  to  B.  coli. 

Prom  these  results,  as  regards  B.  coli,  certain  facts  and  con- 
siderations arise,  as  follows  : — 

1.  There  was  definite  evidence  of  a  distinct  decline  in  the 
number  of  coli-like  microbes  during  the  progress  of  the 
experiments.  This  is  best  seen  by  referring  to  the 
O'OOOl  gramme  series  of  cultures. 

2.  Nevertheless  the  total  extinction  of  B.  coli  and  allied 
forms,  even  at  the  end  of  80  days,  did  not  take 
place.  For  example,  microbe  73,  N  soil,  0*1  gramme 
culture. 

3.  There  was  suggestion  that,  at  intervals,  a  recrudescence  of 
vitality  of  the  coli  tribe  took  place  in  the  soil.  It  is 
possible,  however,  that  some  portions  of  the  plot 
received  more  sewage  than  others,  owing  to  the  gradual 
formation  of  pockets  and  depressions. 

4.  Whether  the  strains  of  typical  B.  coli  gradually  lost  their 
vitality  in  the  soil  while  the  less  typical  forms  persisted; 
or,  whether  typical  B.  coli  really  persisted  but  lost 
in  the  course  of  time  one  or  more  of  its  original 
characters,  is  matter  for  surmise.  The  latter  con- 
sideration, however,  suggests  an  attractive  and  by  no 
means  inconceivable  hypothesis. 

STREPTOCOCCI.— The  results  as  regards  streptococci  may  be 
briefly  outlined  as  follows: — 

Soil  A, — Streptococci  V.  and  VI.  were  isolated  from  a  surface 

gelatine  plate  culture  (O'OOOl  gramme).  No 
streptococci,  however,  were  found  in  the  afi^ar 
cultures  at  37°  C.  (0001,  00001,  and  Q-OOOOl 
gramme). 

Soil  B. — Streptoccus  VII.  was  isolated  from  0*001  gramme  of 
•       '  the  soil  (surface  agar  plate  culture  at  37°  C). 


Soil  C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 
N. 


4^1 


1  Itk  B.  So,  i 

No  Btreptococci  could  be  touni  in  0-001,  0-0001,  £?,^**o?^" 
0*00001  gnimme  (surface  agar  plate  cultures  at  wrth sewage; 
37°  C).    To  test  further  the  negative  evidence  SoSfon, 
as  to  streptococci,  the  minute  colonies  in  the 
various  plates  (36  in  number)  were  frequently 
subcultured.    In    this    way    68  colonies  were 
'  subjected  to  more  or  less  attentive  study.    But 
the  result  was  wholly  negative  as  regsoxls  the 
presence  of  streptococci. 


It  will  thus  b6  seen  that  no  streptococci  were  found  in  any  of 
the  soils  later  than  the  2nd  day  after  the  last  inoculation.  It 
seems  reasonable  to  conclude  that  they  rapidly  perished  in  the* 
soil,  and  the  negative  proof  of  their  absence  is  strengthened  both 
by  the  number  of  samples  examined  and  the  negative  results  (as 
regards  streptococci)  of  subcultures  of  68  minute  colonies  from 
the  \ariou8  plate  cultures.* 

These  results  are  shown  in  Table  XII.,  and  in  Table  XIII. 
a  brief  account  is  given  of  the  chief  morphological  and 
biological  characters  of  streptococci  V.,  VI.,  and  VII. 


Table  XII. 


Showing  as  regards  STREPTOCOCCI  the  results  of  the  Bacterio- 
logical Examination  of  Soils  A,  B,  0,  D,  E,  F,  G,  H,  I,  J,  K, 
L,  M,  N. 

[Part  I.,  Series  2.] 


Deiciiption  of  the  Experiment. 


O'OOl 

Qramme. 

Agar  at  37^  C. 


O'OOOl 

Oraxnme. 

Agar  at  37^  C. 


0*00001 

Gramme. 

Agar  at  37^  C. 


Soil  A.  Collected  immediately  after  the 
last  inoculation,  September  Mth. 

Soil  B.  Collected  3  days  after  the  last 
inoculation,  September  26th. 

Soil  C.  Collected  7  days  after  the  last 
inoculation,  October  1st. 

Soil  n.  CoDeoted  14  days  after  the  last 
inoculation,  October  8th. 

Soil  B.  Collected  17  days  after  the  last 
inoculation,  October  11th. 

SoU  F.  Collected  34  days  after  the  last 
inoonlatlon,  October  18th. 

Soil  G.  Collected  31  days  after  the  last 
inoculation,  October  25th. 


+t 


+« 


*  It  will  be  ^membered  that  the  number  of  streptococci  added  to  the  soil  by  meann 
of  the  cesspool  sewage  was  approximately  432  million. 

-  -t  StE^itacocci  Y.  and  VL   These,  however,  were  isolated  from  a  gelatine,  not  from 
an  agar  plate  culture. 

f  Streptooooous  VIL 
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Tablb  XII. — cofitinued. 


Description  of  the  Experiment 

(mi 

Qramme. 
Agar  at  37°  0. 

(moi 

Onunma 
Agar  at  37°  a 

otxxwi 

Agar  at  37°  C 

Soil  H.  OoUected  89  days  after  the  last 
inooolation,  November  2nd. 

Soil  L  OoUected  45  days  after  the  last 
inoculation,  November  8th. 

Soil  J.  OoUeoted  62  days  after  the  last 
inoculation,  November  15th. 

Soil  K.  OoUected  60  days  after  the  last 
inoculation,  November  22nd. 

•  Soil  L.  OoUected  06  days  after  the  last 
inoculation,  November  88th. 

Soil  M.  OoUected  73  days  after  the  last 
inoculation,  December  6th. 

Soil  N.  OoUected  80  days  after  the  last 
inoculation,  December  13th. 

; 

- 

1         1         1         1         1         1         1 

Table  XIII. 

Showing  the  chief  Morphological  and  Biological  characters  of  the 
STREPTOCOCCI  isolated  from  Soils  A  and  B. 

[Part  L,  Series  2.] 


Source. 


Morphology. 


Broth  Cultures. 


Litmus  MUk 
Cultures. 


V. 


VL 


0*0001  gramme. 
Soil  A.  Col- 
lected im- 
mediately 
after  the  last 
inoculation.* 


w 


stains  by 
Oram's  me- 
thod, long 
chaini  of  cocci 


Besembled     V. 
very  closely. 


SUght  granular 
cIoudlDeBs ;  at 
foot  of  tube, 
white  abun- 
dant granular 
deposit.  Later, 
broth  quite 
trans  parent, 
and  growth  at 
foot  of  tube 
coherent  as 
one  white 
mass.  (20°  C.) 


Broth  quite 
transparent; 
at  foot  of  tube 
loose,  flocou- 
lent,  cloudy 
growth.     (37° 


At  first  a 
whitening  at 
foot  of  tube; 
later,  acidity, 
but  no  dot. 
(20°  C.) 


Slight  whiten- 
ing of  litmus 
towards  foot 
of  tube:  later, 
trace  of  acid : 
no  dot.  (87^ 
C.) 


This  streptococ- 
cus grew  weU 
at  20°  On  but 
at  37°  C.  there 
wasUttleor  no 
growth.  In 
agar  and  gela- 
tine plate  col- 
tures  (under  a 
low  power)  the 
colonies  were 
small  and 
transparent- 
lookittff,  and 
seemed  to  be 
compoeed  of  a 
tangle  of  loope 
of  cocci.  No 
Uanefaction  of 
geiatina 

UnUke  V.,  this 
streptococoiis 
grew  weU  at 
blood-heat.  In 
agar  and  gela- 
tine plate  eol- 
t  u  r  e  s     th^e 

Kowth  reeem- 
ed    V.   very 
dofldy. 


*  Surface  gelatine  plate  culture  (20°  C). 
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Source. 

Morphology. 

Broth  Onltures. 

Litmus  Milk 
Oultnres. 

by  Dr. 
Bemarks.         Houston. 

VIL 

0*001  gramme, 

Stains  by 

Broth  remains 

In84hoar8yerY 
steong     acid. 

In    agar    plate 

Sou  B.  Ool- 

Gram*8     me- 

quite     trans- 

cultures  at  37^ 

leetedSdaye      thod.extreme- 

parent;   at 
foot    of    tnbe 

but    no    clot. 

0.  the  colonies 

after  the  last 

ly  long  chains 

In    48    hours 

(under  a   low 

inociilation.9 

of  cocci. 

white    fleecy 
growth. 

solid  clot 

power)  are 
bmall,  circular. 

!  Fiff.    7,    Plate 
>     ivm.  and 

and    trans- 

parent -  look- 
ing.  No  loops 
can  be  seen  at 

1  Fig.    8.    Plate 

1    nx. 

the  periphery, 

but  the   colo- 

nies are  granu- 
lar>lookiiig.  In 

t 

1 

gelatine      the 
colonies      are 
minute,  granu- 
lar, and  trans- 

1                 . 

1 

parent.     The 
edge  is  clean  or 
presents  only  a 
slifThtly  frayed 
appearance 
(low     power). 
No      liquefac- 
tion.    Non- 

1 

' 

pathogenic    In 
the     case     of 

1 
1 

mice. 

As  regards  Soils  C.  D,  E,  F,  O,  H,  L  J.  K.  L.  M,  N,  coUected  respectively  7. 14, 17, 24,  SI, 
39,  46l  53,  GO,  66, 73,  and  80  days  alter  the  last  inoculation,  no  streptococci  could  be 
found  in  agar  cultures  (at  9P  C.)  containing  0*001,  ODOOl,  and  0*00001  gramme. 


9  Sttrfi&ce  agar  plate  culture  (37°  0.). 


Summary  of  Series  2. 


In  general  summary*  of  all  the  results  obtained  in  Series  2  of 
the  inyestigation,  the  following  points  seem  worthy  of  note  : — 

Total  number  of  bacteria. — As  compared  with  the  average 
number  of  microbes  in  the  soils  examined  in  Series  1,  the 
further  and  repeated  inoculation  of  the  plot  during  August 
and  September  would  seem  to  have  led  to  an  increase  in  the 
total  number  of  bacteria  in  the  soil.  But  the  increase  was, 
perhaps,  not  so  well  marked  as  was  to  have  been  expected 
from  the  addition  to  the  plot  of  a  liquid  in  great  amount 
swarming  with  micro-organisms  and  rich  in  oi^anic  pabulum.  It 
is  more  tihan  probable  that  some  decay  and  death  of  the  super- 
added germs  took  place.  At  first  there  was  an  increase  in  the 
number  of  bacteria  (Soil  B),  this  was  followed  by  a  diminution 
(Soil  C) ;  later  a  second  slight  rise  (Soil  D)  took  place ;  then  a  sharp 
decline  (Soil  E).    In  Soils  F,  6,  H,  a  further  rise  was  noted,  and 

*  It  Is  nnaroidable  to  eaoape  some  repetitioB. 
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•Aif^.B, No:4  in  Soil  I  another  decline  in  number.  The  last  five  Soils 
oiitl^^oct^  (J,  K,  L,  M,  N)  were  characterised  by  a  final  rise  and  fall  in  the 
latioHofSQii^^   bacterial  flora.      The  number  of  bacteria  in  the  soils  examined 

during  the  last  half  (about  41  days)  of  the  experiments  was  less  on 
the  average  than  during  the  first  half  (about  39  days).  There  was 
no  indication  (rather  the  reverse)  that  the  sewage  bacteria  ousted 
the  soil  bacteria. 

Spores  of  aerobic  bacteria, — The  average  number  of  spores  was 
greater  in  Series  2  than  in  Series  1.  In  Soil  A  the  number  was 
small,  but  in  Soil  B  a  great  increase  was  noted.  In  Soil  C  the 
number  was  less,  but  in  Soil  D  the  greatest  number  of  spores  was 
found.  In  Soil  E  there  were  much  fewer  spores.  From  this  point 
onwards  (Soils  F  to  N)  the  general  tendency  was  towards  an 
Increase  in  the  number  of  spores.  The  spores  were  somewhat 
more  numerous  relative  to  the  total  bacterial  flora  in  the  last  half 
(about  41  days)  than  in  the  first  half  (aboi^t  39  days)  of  the  s^ies 
of  experiments. 

**  Oas  "  in  gelatine  ''shake  "  cultures  (24  hours  at  20°  C.).^-On 
an  average  the  soil  in  Series  2,  as  compared  with  Series  1,  con- 
tained more  gas-forming  bacteria.  The  gas-forming  bacteria  were 
seemingly  more  numerous  in  the  first  half  (Soils  A  to  H,  about 
39  days)  than  in  the  second  half  (Soils  I  to  N,  about  41  days)  of 
the  series  of  experiments. 

Spores  of  B.  enteritidis  sporugenes, — The  continued  and  sus- 
tained pollution  of  the  «oil  with  cesspool  sewage  tlur ing  August 
and  September  seemed  undoubtedly  to  have  led  to  an  increase 
in  the  average  number  of  spores  of  B.  enteritidis  sporogenes. 
Moreover,  as  during  the  last  half  (Soils  I  to  N,  about  41  days)  as 
compared  with  the  first  half  (A  to  H,  about  39  days)  of  the  series 
of  experiments,  the  number  of  spores  of  B.  enteritidis  sporogenes 
was  on  an  average  greater,  it  seems  reasonable  to  infer  that  the 
vitality  of  this  pathogenic  microbe  remained  unaffected  during 
the  progress  of  the  experiments. 

B,  coli  {and  allied  forms). — Although  there  was  a  distinct 
indication  of  a  decided  decrease  in  the  number  of  coli-like 
microbes,  it  could  not  be  said,  even  after  80  days,  that  B.  coli  had 
entirely  disappeared  from  the  soil.  The  less  typical  forms  seemed 
to  persist  longer  than  the  more  typical,  but  possibly  the  explana- 
tion may  be  that  the  typical  B.  coli  lost  some  of  its  original 
characters  during  its  sojourn  in  the  soil.* 

Streptococci. — In  Soils  A  and  B,  collected  respectively  imme« 
diately  after  and  two  days  later  than  the  last  inoculation,  strepto- 
cocci were  found.  In  none  of  the  remaining  12  .soils  (C  to  N) 
were  streptococci  discoverable.  It  seems,  then,  hardly  open  to 
v|uestion  that  these  sewage  microbes  of  delicate  sort  rapidly 
perished  in  the  soil. 

*_  ■    - I '       j^' ' 

*  Moet  of  the  experiments  in  this  enquiry  were  carried  out  during  autumn, 
winter,  and  spring,  when  the  soil  is  apt  to  remain  penuuHcntly  ttwist.  Had  the 
ezperimenta  been  oarried-out  daring  the  dry  summer  months,  I  think  the 
disappearance  of  B.  coli  from  the  soil  would  have  been  much  more  rapid  and 
relatirelj  more  complete. 


U.'i 


DIAGRAM  2. 


APP.  B,  No.  1 


Showing  the  plot  of  land  used  for  the  soil-inoculations  (Part  1.,  pntheinwjn. 
Series  2).   The  soil  was  inoculated  with  cesspool  sewage  bi-weekly   with°sewaKe 
during  the  greater  part  of  August  and  September  (see,  however,  ^^"J^jq^ 
text).   The  last  watering  was  made  on  September  24,1900.    For 
dimensions  of  plot,  see  Diagram  1. 


N 

M 

L 

K 

J 

I 

H 

G 

F 

E 

D 

C 

B 

A 

Soil  A.— GoUeoted  immediately  after  last  inooolation. 
B.— ^Jolleoted   2  days  later,  September  26. 
C. — Colleoted    7  days  later,  October  1. 
D.— OoUeoted  14  days  later,  October  8. 
£. — Ck)lleoted  17  days  later,  October  11. 
F.— Colleoted  24  days  later,  October  18. 
a.— Ck>Ueoted  31  days  later,  October  25. 
H.— Collected  39  days  later,  Noyember  2. 
I. — Collected  45  days  later,  Xoyember  8. 
J.—CoUected  52  days  later,  Noyemiber  15. 
K.— ^oUected  59  days  later,  Noyember  22. 
L._Oollected  66  days  later,  Noyember  29. 
M.— Collected  73  days  later,  December  6. 
N.— Colleoted  80  days  later,  December  13. 
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SBRI1B8  3. 

Daring  part  of  December,  1900,  and  daring  Janaarj  and  part  of 
Febraary,  1901,  the  same  plot  of  groand  was  watered  equally  all 
over  with  cesspool  sewage,  on  dates  as  follows  : — 

December  17th,*  20th,  24th  and  29th  ;  7,  6,  5^  and  7  gallons 
respectively. 

Janaary  3rd  and  7th ;  6  and  aboat  3  gallonsf  respectlYely. 
At  this  point  sample  (1)  was  collected. 

Janaary  12th,  14th,  15th  and  16th ;  6,  6,  5^  and  3  gallons 
respectively.    At  this  point  sample  (2)  was  collected. 

Janaary  23rd,  24th,  26th  and  28th  ;  in  each  case  6  gallons. 

Febraary  4th  and  7th  ;  6  gallons  each  time.  At  this  point 
sample  (3)  was  collected. 

Febraary  18th  and  19th  ;  6  gallons  each  time.  At  this  point 
sample  (4)  was  collected.  This  was  the  last  time 
sewage  was  applied. 

Altogether  daring  the  above  period  aboat  90  gallons  of  sewage 
were  intermittently  applied  to  the  soil.  The  total  amoant  of 
sewage  was  thus  approximately  the  same  as  in  Series  2. 

Farther  samples  of  soil  were  collected  on  the  following 
dates: — 


Sampli 

!    (5)  February  26th  1 

1    7  days  after  the  last  inocnlation. 

(6)  March        5th  i 

1  u 

n 

(7)       „          12th 

1  21 

If 

(8)      „          19th 

i  28 

n 

(9)      „          26th 

;  35 

f» 

(10)  April        IBth  ; 

;  56 

ft 

(11)      „          23rd 

i  62 

ft 

(12)      „          26th  1 

;  65 

If 

(13)  May            let; 

!  70 

n 

(W)     „             9th  1 

;  78 

ff 

(15)     „            14th  J 

83 

n 

(16)     „            20th  1 

;  89 

»f 

It  will  thas  be  seen  that  not  only  after  the  last  inocnlation  were 
soils  sabmitted  to  examination,  bat  that  daring  the  period  covered 
by  the  inocalations  Soils  (1)  (2)  (3)  were  examined.   (Diagram  3.) 


*  Antecedent  to  December  17th  the  plot  was  lightly  raked  over  and  fresh  pegs 
and  string  were  put  down  in  place  of  the  old,  but  in  the  same  potdtiona. 

t  The  groand  was  partially  frozen  and  some  of  the  sewage  ran  off  the  snrf^UM. 
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TOTAL  NUMBER  of  bacteria  and  spores  of  aerobic  bacteria.^-  An  B.  Ho.  4. 

No  estimations  were  made  of  the  total  number  of  bacteria  or  of  q^  the^ooo- 

their  spores.  I^JV**  ^" 

"  GAS''  in  gelatine  "  shake  "  cultures  (24  hours  at  20°  C.).— The  ^nrt;>ii. 
results  as   regards  gas-formation    in   gelatine  '^ shake*'  culture 
are  shewn  in  Table  XIY. 


Tablb  XIV. 

Showing  as  regards  ^'Oas'*  in  gelatine  '* shake'*  cultures,  the 
results  of  the  Bacteriological  Examination  of  Soils  (1),  (2), 
(3)  (4),  (5),  (6),  (7),  (8),  (9),  (10),  (11),  (12),  (13),  (14),  (15), 
(16). 

[Part  I.,  Series  3.] 


Description  of  Iha  sample  of  Soil. 


**aaB"  in  Gelatine  **  Shake  "  Cultures  (24 
hours  at  7fP  0),  inoculated  with  :— 


Boll  (1).  January  7th,  after  inoculation 
mode  on  same  date. 

I 
I 

Soil  (2).  January  leth,  after  inoculation 
made  on  saine  date. 

Soil  (8).  February  7th,  after  inoculation 
made  on  same  date. 

Soil  (4).  February  10th,  after  inoculation 
made  on  same  date. 

Soil  (6).  February  2ath,  7  days  after  last 
inoculation. 

Boil  (6).  ICarch  6th,   14   days   after   last 
inoculation. 

Soil  (7).  March  Ufth,  21  days  after  last 
inoculation. 

Soil  (8).  March  mh,  28  days  after  last 
inoculation. 

Soil  (9).  March  26th,  85  days  after  last 
inoculation. 

Soil  (10).  April  18th,  56  days  after  last 
inoculation. 

Soil  (11).  April  2Srd,  62  days  after  last 
inocnlation. 

Soil  (12X  April  26th,  66  days  after  last 
inoculation. 

Sou  (ISX   May   1st,  70  days   aftw   last 
inoculation. 

Sou  (14).  May   9th.   78   days   after  last 
Inoculation. 

Son  (10).  May  14th.  88  days  after    last 
Inoeolatlon. 

Sou  (16X  May  SMh.  69  days  after   last 
inoonlatlon. 


(HXH)1 
Gramme. 


No  record. 

+ 


No  record. 


No  record. 


448 


Oathelnpoa-. 
latloQ  of  Soil 
withfle^riigie 
b7l>r. 
Houston. 


App.B,No,4.  .  It  will  be  noted  that  Soils  (2)  and  (4)  gave  a  positive  resnlt 
with  0*01  bnt  not  with  0*001  gramme ;  all  the  other  soils  yielded  a 
negative  result  with  a  like  amount.  Remembering  that  0*01  oc. 
of  the  cesspool  sewage  gave  a  positive  result,  and  that  in  Series  1 
and  2y  and  in  that  now  in  question,  about  12,  96  and  90  gallons 
respectively  of  the  sewage  was  put  on  the  soil,  it  seems  obvious 
that  not  only  was  there  no  sustained  multiplication  of  the  gas- 
forming  bacteria  in  the  soil  as  a  result  of  this  sewage  ^^treat- 
ment," but  that  they  must  largely  have  lost  their  vitality 
and  died. 


INDOL  curve  (indol  in  broth  cultures  incubated  at  37^  C. 
and  tested  on  the  5th  day). — ^These  results  are  shewn  in 
Table  XV. 


Tablb  XV. 

Showing  as  regards  iNDOL  in  broth  culture  (five  days  at  37"^  C.) 
the  results  of  the  Bacteriological  Examination  of  Soils  (1), 
(2),  (3),  (4),  (5),  (6),  (7),  (8),  (9),  (10),  (11),  (12),  (13),  (14), 
(15),  (16). 


[Part  I.,  Series  3.] 


Indol  in  Broth  Culture  (6  days 
at3r»0,X 


Description  of  the  sample  of  Soil 


001 
Gramme. 


0*001 
Qramme. 


0-0001 
Qrammei. 


OtWOOl 
Qramme. 


Soil  (1).*  January  7th,  after  inoculation  : 
made  on  same  date. 


Soil  (2).  January  16th,  after  inoculation 
made  on  same  date. 


Soil  CS).  February  7th,  after  inoculation 
made  on  same  date. 


Soil  (4).  February  19th,  after  inoculation 
made  on  same  date. 


Soli  (5).  February  26th,  7  days  after  last 
inoculation. 


Roil  (6).  March   5th,  14    days   after   Ust 
inoculation. 


Soil  (7).  March  12th,  21  days  after  last  + 

inoculation. 


Soil  C8>.  March   19th,  28  days  after   last 
inoculation.  ! 


>ww..r™^'*Jii!S*ii^*ft  *^'  ''ufAu*"^  between  the  times  of  collection  and  ezaminatioo 
peeame  8emi-ll<|uid.    One-hiilf  the  usual  amount  was  employed  in  making  the  dilutions, 
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Ti.BLB  XY.— continued. 


DMcription  of  the  sample  of  Soli. 


Indol  in  Broth  Culture  (5  day4 
at  370  C). 


001        ,      0001 
Gramme.     Gramme. 


OOOOl      !     000001 
Gramme.  1  Gramme. 


Soil  (9).  March  26th,  36  days  after  last 
inocolation. 


Soil  (10).  April  16th,  56  days  after  last 
inocolation. 


;»oil  ai).  AprU  2Srd,  62  days  after  last 
inooolation. 


Soil  (12).  April  26th.  65  days  after  last 
inoculation. 


80.1  (13).  May  UU   70    days    after    last 
inoculation. 


Soil  (14).  May  9fh.  78    days    after   last 
inoculation. 


Soil  (15).  May  14th.  83  days    after   last  + 

inocuLuion. 


Soil  (16).  May  20th.  89    days  after    last  '        + 
inoculation.  I 


It  is  to  be  noted  that  Soil  (4),  collected  immediately  after  the 
last  inocalation,  gave  a  positive  result  with  0*0001  gramme. 
Soil  (5),  collected  7  days  later,  with  O'OOl  gramme.  Soils  (6) 
and  (7),  collected  14  and  21  days  respectively  after  the  last 
inocalation,  only  with  0*01  gramme.  But  Soils  (8)  and  (9) — 
28th  and  35th  day  after  the  last  inoculation— showed,  as  regards 
indol,  a  ten-fold  rise,  and  Soil  (10)— 56th  day — a  hundred-fold 
increase  as  compared  with  Soils  (6)  and  (7).  Nevertheless,  the 
next  sample  (Soil  (11) — 62nd  day)  showed  a  hundred-fold  decrease, 
and  Soil  (12) — 65th  day — a  thousand-fold  decline,  in  indolpro- 
ducing  ability.  Soils  (13)  and  (14) — 70th  and  78th  day— gave  a 
positive  result  with  0*01  gramme,  and  Soil  (15)— 83rd  <lay — with 
0-001  gramme.  The  last  sample  (Soil  (16)— 89th  day)  gave  a 
positive  result  (traces)  with  0*001  gramme. 

Hence,  with  the  exception  of  the  rise  at  or  about  the  56th 
day,  the  general  tendency  of  the  indol  curve*  was  in  a  downward 
direction. 


APP.  B.  No.  4, 

On  the  Inocu- 
lation of  Soil 
with  Sewatre ; 
by  Dr. 
Houston. 


•  Too  much  stress,  however,  must  not  be  laid  on  the  indol  test,  for  two 
reasons  : — (1)  There  are  microbes  clearly  belonging  to  the  race  of  B  coll  which 
neverthelesa  do  not  produce  indol  under  parallel  conditionH  of  exi)eriment : 
(2)  there  are  mioro-organisms  in  soil  and  sewage  which  are  obviously  alitn 
to  the  Coli  tribe,  but  which  can  produce  indol  in  broth  cultures.  These  latter 
germs,  howerer.  in  sewage  are  oertainly  present  in  sparse  proportions  as  compared 
with  the  mjriadB  of  indol-produoing  bacteria  of  the  ooli  species. 


89CS 
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APP.B.N0  4.       SPORES    OF  B.   ESTERITIDI8    SPOROOE^ES.— The 
mtheiDoca-    ""^saltB  are  shows  in  Table  XVI. 


latioD  of  ?ail 

Tlth  flewago 

brDr. 

aomton. 


Table  XVI. 

Showing  ae  regardat  be  Dumber  of  sporeB  of  B.  EUTBRITIDIS 
SpOROGENBS,  the  resalts  of  the  Bacteriological  ExaminatioD 
of  Soila  (L),  (2),  (3),  (4),  (5),  (6).  (7),  («),  (tf),  (10),  (11),  (12). 
(13),  (U),  (15),  (16). 

[Part  I.,  Series  3.] 


DeiicrlpClon  of  lb«  Kampl& 


Soil  (M  Fabnuirr  7tb.  utter   Id 


8all  (S).  February  Mth,  7  a»y«  after  tost  I 
iDoculatioa.  | 

Ball  (S).  Uircib  6th.    14  dkya  ttter   iMt 

Soil  (71.  March   I^U.  Jl  ia.jt  ntMr  lut 

tniwulnllan.  I 

Soil  iSK  JTarch   ISib.  H   dar*  after  Iwl 

Inoculallon. 

Soli  IBt.  March  SSIh,  25  da]n>  ARar   Ivt 

Inociilatlua. 

SoUdOX  April  16th.  K  ttoi-i  after  ifiHt 
Inoputotlon. 

3<di  (ID.  AprU  33rd,  92  dayx  after   tout 


Soli  (13).  April  3Bth,  Ml  dayi  alter    laat 
InocntotloD. 

Soil  (ISl.  May   1st.   TO   dayK   after  toot 


Soil  I  IS).  May   14th,  gS    days    i 
Soil  (16)    Uny  3llh.  89  dayo    i 


lojnti.       loom. 


11  U).*  Jivnuary  Tth.  after   laoculation 
mu  le  on  aame  dato. 

II  (3).  Jiinuiry  Ifllu.  after    iorx'ulnltoll 


In  considering  these  resalts  there  are  several   points   which 
merit  attention.    With  the  exception  of  Soil  (4)  (posltlTe  result 
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with  0<XX)1  gramme),  and  soils  15  and  16  (  +  -01 ;  —  -001  gramme)  app.  b.  No  4. 
all  the  samples  gave  the  same  resalt,  viz.,  +  0*001  and  ontheinooo- 
-  0-0001  gramme.  As  compared  with  Soils  (1),  (2),  (3),  (4)  Jjwon^f  soii 
and  (5)  in  Series  1,  this  means  that  there  was,  on  an  average,  a  bvDr.  ^^***' 
tenfold  increase,  or  thereabouts,  in  the  number  of  spores  of  Houiton. 
B.  enteritidis.  But  when  Series  3  is  compared  with  Series  2,  it  is 
found  that  the  further  addition  of  some  90  gallons  of  sewage  did 
not  increase  the  number  of  these  spores.  On  the  contrary,  Series  2 
(on  the  average)  seemed  to  contain  more  spores.  Thus,  while  in 
Series  2  seven  out  of  the  fourteen  soils  yielded  a  positive  result 
with  OOOOl  gramme,  and  the  remainder  a  positive  result  with 
O'OOl  gramme,  in  the  Series  (3)  now  in  question  only  one  soil 
yielded  a  positive  result  with  (hOOOl  gramme,  two  gave  a  negative 
result  with  0-001,  and  the  remainder  a  positive  result  with 
0*001  gramme.  It  seems  difficult,  therefore,  to  escape  the  conclu- 
sion that  some  of  the  spores  of  B.  enteritidis  perished  in  the 
soil.  But  that  (for  this  seems  to  be  implied)  the  spores  of  an 
anaerobe  would  be  likely  to  develop  into  bacilli  in  the  surface 
layers  of  soil,  and  so  become  susceptible  to  the  influence  of 
unfavourable  physical  conditions  and  to  the  competing  influence 
of  other  bacteria,  is  as  difficult  of  belief  as  is  the  proposition 
that  the  spores  themselves  can  suffer  extinction  in  soil  within  a 
period  covered  by  only  a  few  weeks  or  months.  Indeed,  the 
results  observed  are  not  easy  of  comprehension,  because  it 
must  be  remembered  that  altogether  (Series  1,  2,  and  3)  the 
plot  of  land  received  not  less  than  1,079  million  spores  of 
B.  enteritidis  sporogene.  This  works  out  at  299,750  spores  per 
square  inch. 

B,  CO  LI  {and  allied  forms),— In  this  series,  four  phenol 
(0-05  per  cejit.)  broth  tubes  were  inoculated  severally  with  O'Ol, 
0-001,  OOOOl,  and  0-00001  gramme  of  soil.  The  tubes  were 
incubated  for  24  to  48  hours  at  37  ;  when  those  showing  diffuse 
cloudiness  were  plated,  and  the  colonies  growing  in  these  gelatine 
plate  cultures  further  studied  in  broth,  litmus  milk,  and  gelatine 
** shake"  cultures.* 

Soil  (1).— Diffiue  oloadinees  in  all  the  four  broth  tnbee  (0*01,  0*001,  O'OOOl 
and  OtXXX)l  gramme),  bo  gelatine  platee  made  from  each.  No 
colilike  microbes  in  O'OOl  or  in  0*00001  gramme.  Ificrobee  74 
and  75  isolated  reepectiyely  from  0*0001  and  0*01. 

Soil  (2).-^I>iihifle  oloadiness  in  the  001,  0*001,  and  0*0001,  but  not  in 
0*00001,  gramme  broth  tnbee.  Neverthelees,  platee  made  from 
aU  foor.  Ificrobee  76,  77  and  78  isolated,  the  first  two  from 
0*01  and  the  last  from  0*001.  No  ooU-like  microbes  in  0*0001 
and  0*00001  gramme.  • 

Soil  (3).— Diffuse  dondiness  in  the  001,  0*001,  and  0*0001,  but  not  in 
0-00001,  gramme  broth  tnbee.     Nevertheless,  plates  made  from 


•  On  July  20th,  1901,  a  "  general "  sample  of  soil  was  ooUected  from  the  whole 
plot  of  ground,  smaU  quantities  of  surface  soU  being  taken  from  each  of  the  16 
diTidona  and  mixed  together.  The  soil  was  examined  for  B.  ooU  by  the  piimary 
broth  and  by  the  suberauent  phiting  method.  No  B.  ooli  could  be  found,  even 
when  so  mnch  as  1  gramme  of  the  soil  was  used.  The  soil  was  by  this  time 
▼ery  dry  owing  to  the  prolonged  drought :  this  dryness,  combmed  with  the  effect 
of  the  iun's  rays  and  the  competing  influence  of  the  soU  bacteria,  seemed  to 
hftTe  taronght  aboot  the  complete  destruction  of  B.  coli 

am  "2 
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APP.  B.  No.  4.  aU  ^ov     MicroboB  79,  80,  81  and  82  isolated  respeotiTalj  from 

^      0-01  0-001,  0-001,  U-oOOOl  plates. 

Onthelnocu-  *^ 

with°8ewa!!i;  SOIL  (4).— Diflfu«e  cloudiness  in  0*01,  0001,  0*0001   and  0*00001  (?)  broth 

^  L)r.  tubes.    Plates  made  from  all  four  ;  no  oolilike  microbes  in 

"°^*<*°  OUOUOl  plate.    Microbes  83,  84  and 6b isolated  respeutlTeljr from 

O'0l,0*uul  and  OuOol  plates. 

Boil  (5). — ^Diffuse  clondiness  in  all  th*)  broth  tnbes,  so  foar  plates  made  from 
them.  No  coii-like  microbes  in  O'uOOI  and  U-OUOiiI  platea. 
Microbes  86  and  87  isolated  /rom  O'OI  and  O'Ool  p«atat 
respectively. 

Soil  (6).~Diffase  olondiness  in  0*01,  0-001,  0*0001  and  0*00001  (trace)  tabes 
Four  plates  made.  No  ooli-like  microbes  in  tf-OOI,  0*0001 
and  0*00001  plaU«.    Microbe  88  isolated  from  0*01  plate. 

Soil  (7),— Diffuse  cloudiness  in  0-01,  0*001,  and  0*0001,  but  not  in  0-00001 
broth  tnbes.  Platef>  made  from  first  three.  No  ooU*like 
microbes  in  0*00001  plate.  Microbes  89  and  90  isolated  from 
O'Ol  and  0*001  plates  respectively. 

Soil  (8).— Some  diffose  cloudiness  in  all  four  broth  tubes,  so  plates  made 
from  ekch.  No  coli-lik«>  microbes  in  0*0001  and  0*0«.HK)1  plates. 
Microbes  91  and  92  isolated  from  0*01  and  0*001  plates 
resptctively. 

Soil  (9). — Some  diffuse  cloudiness  in  all  four  broth  tubes,  so  plates  made 
from  each.  No  cohliJLe  microbes  in  0*001,  0*0001  and  0*00001 
plates.    Microbe  93  isolated  from  0*01  plate. 

Soil  (10).— Abundant  diffuse  cloudiness  in  0*01  and  0*001 ;  slight  Moodi- 
ness in  0*0001  and  0*00001  gramme  broth  tubes.  Plates  made 
from  all  four  tubes.  No  coli-like  microbes  in  0*0001  and 
0*00001  plates.  From  plates  0*01  and  0*001  microbes  9i  and  95 
isolated  respectively. 

SoiL(ll)-»Diffnse  cloudiness  in  0*01  and  0*001  broth  tubes;  0*0001  and 
0*00001  tubes  atypical  cloudiness.  Plates  made  from  two 
former.  No  cob-like  mic  obes  in  0-001  plate ;  but  from  0*01 
plate  microbe  96  isolated  as  possibly  akin  to  B.  ooli. 

Soil  (12) --Diffuse  cloudiness  in  0*01  and  0001,  but  not  0*0001  and  0*00001, 
broth  tubes.  Plates  made  from  two  former.  Miorobee  97 
and  98  isolated  respectively  from  0*01  and  O'OOl  plate. 

Soil  (13).~Diffu8e  cloudiness  in  0*01  and  0001,  but  not  0*0001  and 
0*00001,  broth  tubes.  Plates  made  from  two  former.  Microbes 
99  and  100  isolated  respectively  from  0*01  and  0*001  plate. 

Soil  (14.)— Diffuse  cloudiness  in  0*01  and  0001,  but  not  0*0001  and  0*00001, 
broth  tabes.  Plates  made  from  two  former.  No  ooli-liks 
microbett  in  0*001  plate.    Microbe  101  isolated  from  0*01  plate. 

Soil  (15).-»Diffuse  cloudiness  in  all  four  broth  tubes,  so  four  plates  made 
from  them.  No  colilike  miorobeti  in  O'OoOOl  plate,  but  from 
0*01,  0001  and  OOOOl  platen.  Microbes  102,  103  and  104 
isolated. 

Soil  (IC).— Diffuse  cloudiness  in  0*01  and  0001,  but  not  in  0*0001  and  0*00001 
broth  tubes.  Plates  made  from  the  two  former.  Microbes  105 
and  106  isolat^^d  rehpectiveiy  from  0*01  and  0*001  plates. 

The  above  results  are  set  out  in  Table  XVII, 


TABLE  XVII.  ™^i.=.> 

On  the  lufwa- 
1  ilton  oC  noU 
Showing  the  rcBultB  of  the  aubcultnre  of  the  COLI-LIKE  microbeB  S'Sr?"'*' ' 
met  with  in  cultures  made  from  the  v-arioQB  samples  of  boiI  Boa»v>a. 
in  Series  3  (I,  2,  .S,  4,  5,  ti,  7,  8,  9,  10,  IJ,  12,  13,  li.  15, 10). 
In  some  cases,  in  order  to  test  further  the  negutive  evidence 
Eks  to  B.  coli  BubcultareB  were  made  from  colonies  bearing 
only  a  remote  resemblance  to  B.  coli, 

[Part  I.,  Series  III.] 
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Tablb  XVII.—con/iMiwd. 
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app.  b.  No.  4.  In  order  to  arrive  at  a  proper  apprehension  of  these  results  it 
On theinocu-  ^^^^  ^®  necessary  to  consider  (in  relation  to  Table  XVIL)  each 
latfon  of  Soil      series  of  cultures  by  itself  as  follows  : — 

with  Sewage ; 

Hoaaton.  ^^  ^  q.qj^  gramme  (h7vth  cultures  and  subsequent  plating), — 

Microbes  75  and  (76  and  77)  were  isolated  respectively 
from  soils  (1)  and  (2).  These  were  B.  coli  in  all 
respects  although  giving  a  somewhat  feeble  indol 
reaction.  Microbe  79,  isolated  from  soil  (3),  seemed 
to  be  less  typical  since  it  gave  a  negative  result  as 
regards  indol.  Microbe  83,  isolated  from  soil  (4), 
collected  immediately  after  the  last  inoculation,  was  in 
all  respects  B.  coli.  In  soil  (5),  collected  seven  days 
after  the  last  inoculation,  the  microbe  (86)  chosen 
for  subculture  gave  a  much  more  feeble  response  to 
positive  tests.  But  the  very  next  soil  (6,  collected  one 
week  later)  yielded  a  microbe  (88)  typical  in  all 
respects  although  giving  a  somewhat  feeble  indol 
reaction.  The  microbes  89  and  91,  isolated  respectively 
from  soils  7  (21st  day)  and 8 (28th  day), gave  no  "gas" 
in  gelatine  "  shake  "  culture.  But  microbe  93,  isolated 
from  soil  9  (35th  day),  responded  to  all  the  positive 
tests  of  B.  coli  except  indol  formation.  And  microbe  94, 
isolated  from  soil  10  (56th  day),  seemed  to  be  quite  as 
topical  of  B.  coli  as  microbe  83  which  it  will  be 
remembered  was  obtained  from  soil  4  (collected 
immei  I  lately  after  the  last  inoculation).  Yet  the  very 
next  soil  \\\y  62nd  day)  yielded  a  microbe  (96)  failing 
even  as  rcsrards  "gas"  production.  The  remaining 
soils  12  (6.')th  day),  13  (70th  day),  U  (78th  day), 
15  (.S.'rd  'lay),  and  16  (S9th  day)  yielded  re3|iectively 
microbts  07,  99,  101,102,  and  10.\  all  seemingly  more 
or  less  akin  to  B.  coli  but  giving  a  feeble  response 
to  positive  tests  as  compared  with,  for  example, 
microbe  83. 

(b.)  O'Oni  gramme  (Jt^oth  cultures  and  suhf^equ^nt pUi ting), — 
Soils  2,  3  and  4  yielded  respectively  microbes  7i\  ^0 
and  84,  all  typical  of  B.  coli  except  that  78  and  84  gave 
no  indol.  Soil  5  (7th  day)  yielded  microbe  87  com- 
parable to  microbes  78  and  84.  But  soils  6,  7,  8  and  9 
yielded  either  negative  results  or  the  microbes  isolated 
failed  to  respond  to  the  preliminary  *'gas"  test. 
Soil  10  (56th  day),  however,  yielded  a  microbe  (9.^) 
corres. lending  in  cultural  character  to  the  typical 
microbe  (94)  previously  considered  (0*01  gramme, 
series  of  cultures).  As  regards  the  remaining  soils, 
11  and  14  showed  no  coli-like  microbes  in  the  plate 
cultures  made  from  the  broth  tubes.  Microbe  100 
was  isolated  from  Foil  13  but  it  gave  no  ^gas"  in 
"shake"  culture.  From  soil  15  a  microbe  (103)  was 
obtained  which  seemed  to  be  only  rtmotely  akin  to 
B.  coli.  Microbes  98  and  100,  isolated  respectively 
from  soils  12  and  16,  were  somewhat  more  typical  as 
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regards  B.  coli,  but  coald  hardly  be  compared  with,    Avr.B,ir«.4 
for  example,  microbe  80  isolated  from  soil  3.  Onthafeooii- 

lation  of  Soil 

(c.)  0*0001  gmmme  (hrofh  adinn'S  and  subserjuent  plating), —  with  Sew»««: 
Here  it  is  to  be  noted  that  microbe  85  was  isolated  ^tuton. 
from  soil  4  (collected  immediatelj*  after  the  last 
inoculation)  and  responded  to  all  the  positive  tests  of 
B.  coli  except  indol  formation.  In  none — with  a 
single  exception— of  the  remaining  soils  was  B.  coli 
found  (either  no  ditluse  cloudiness  occurred  in  the 
original  broth  cultures  rendering  further  plating  un- 
necessary, or  no  microbes  resembling  B.  coli  appeared 
in  the  plate  cultures  from  those  broth  tubes  which 
did  show  diffuse  cloudiness).  The  exception  above 
referred  to  was  soil  15.  Here  a  microbe  (104)  was 
found  which  gave  '*  gar.,"  "  diffuse  cloudiness,"  and 
faint  acidity  ;  but  no  clot  and  no  indol. 

(d.)  O'OOOOl  gramme  {broth  caUarfs  and  subsequent  plating), 
— These  cultures  proved  to  be  too  dilute  ;  no  B.  coli 
could  be  isolated  even  from  the  soils  collected 
during  the  period  of  inoculation  or  immediately 
afterwards. 

In  considering  these  results  as  a  whole  it  seems  justifiable  to 
conclude  that  B.  coli  although  not  disappearing  (allied  forms,  at 
all  events  remained)  altogether  from  the  soil  even  after  89  days 
became  greatly  reduced  in  number  as  time  went  on  :  For,  during 
the  progress  of  the  experiments  either  negative  results  became 
increasingly  frequent  or  else  ihe  microbes  isolated  seemed  less 
and  less  to  resemble  the  typical  B.  coli.  But  it  is  also  to  be  noted 
that  here  as  in  Seri«  s  2  at  times  there  was  suggestion  of  a 
recrudescence  of  the  vitality  of  B.  coli ;  for  example,  SSoil  10 
(56th  day  aftt^r  the  last  iuoculati(m).  Lastly,  it  must,  I  think,  be 
left  an  open  question  whether  the  less  typical  races  of  B.  coli 
persisiting  in  the  soil,  even  at  the  end  of  the  investigations,  were 
derived  from  atypical  strains  of  B,  coli  (or  their  progeny) 
originally  sown  on  the  soil  in  the  process  of  the  sewage  inocu- 
lations, or  were  the  offspring  of  originally  typical  races  of  B.  coli 
whicn,  by  reason  of  their  prolonged  sojourn  in  the  soil,  had  lost 
some  of  their  previous  positive  characters. 

I  have,  in  this  investigation,  erred  on  the  side  of  including 
niicrobes  in  the  coli  tribe  which,  perhaps,  ought  from  their 
atypical  character  to  have  been  rejected  or  at  least  placed  in  a 
separate  category.  But  as  my  previous  attitude  on  this  subject, 
based  on  the  examination  of  soils  of  diverse  sort,  was  some- 
what antagonistic  to  the  possibility  or  probability  of  B.  coli  per- 
sisting in  any  number  or  for  any  great  length  of  time  in  the 
surface  layers  of  soil,  I  thought  it  better  to  err  on  the  side 
of  leniency,  in  a  sense  that  is  adverse  to  my  provisional 
inferences.* 

*  However  this  may  be,  it  is  of  great  importanoe  to  note  that  a  **  mixed  ** 
sample  of  soil  collected  on  July  20  (150  day8  after  the  last  inooolation)  from  all 
the  16  diyisionB  of  the  plot  oontainea  no  B.  ooli  in  1  gramme. 
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A».  b;  No.  4.        STREPTOCOCCI. — The  results  as  regards  streptococci  may  be 
briefly  described  as  follows  : — 


Go  thelnocu- 
latlon  of  Sou 
with  Sewage; 
by  Dr. 
Honston 


Soil  (1). — The  results  were  negative.    The  soil  when  collected 

was  half  frozen,  and  when  the  time  came  for 
its  examination  it  was  in  a  semi-liquid  con- 
dition. 


Soil  (2).— Streptococci  A  and  B  were  isolated  from  (KX)1 

gramme  of  the  soil  (surface  agar  plate  cultures 
at  37°  C). 


Soil  (3). — ^The  results  were  negative. 


Soil  (4).— Streptococci  C  and  [?  D]  were  isolated  from  O-OOl 
gramme  of  the  soil  (surface  agar  plate  cultures  at  37^  C.)« 


Soil  (5). 
(6). 

(7). 
(8). 

(9). 

(10). 

(11). 

(12). 

(13). 

(14). 

(15). 

(16).  J 


No  streptococci  could  be  found  in  0*001,  0*0001, 
and  0*00001  gramme  (surface  agar  plate  cultures 
at  37^  C).  To  test  further  the  negative  evidence 
as  to  streptococci,  the  minute  colonies  in  the 
various  plates  (36  in  number)  were  frequently 
subcultured.  In  this  way  44  colonies  were  sub* 
jected  to  more  or  less  attentive  study.  But 
the  result  was  wholly  negative  as  regsurds  the 
presence  of  streptococci. 


It  is  to  be  noted  that  no  streptococci  could  be  found  in  any  of 
the  soils  collected  subsequently  to  Soil  (9),  which  was  collected 
immediately  after  the  last  inoculation.  That  the  streptococci 
applied  to  the  land  in  the  sewage  must  have  either  lost  their 
vitality  or  become  greatly  reduced  in  numbers  seems  hardly  open 
to  serious  doubt.  It  will  be  remembered  that  in  the  cesspool 
sewage  streptococci  were  isolated  from  xtjW  <^-»  <^^  ^^^  ^ 
Series  1,  2,  and  3  about  12,  96,  and  90  gallons  respectively  of 
this  sewage  were  added  to  the  plot  of  land. 


These  results,  as  regards  streptococcus,  are  shewn  in  Table  18, 
and  in  Table  19  a  brief  account  is  given  of  the  chief  morpho- 
logical and  biological  characters  of  streptococci  A,  B,  0, 
and[?D]. 


TaBLB  XVIII. 
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Summary  op  Sbribs  3.  app.  b.  no,  i^ 

On  thelnoou- 

In  creneral  sammary  of  the  results  obtained  in  Series  3,  the  wuh^^'^nl^; 
following  points  seem  worthy  of  note  : —  ^Su 


outton. 


"  Qa^  "  in  gelatine  "  shake  "  culture. — ^Whereas  Soil  4,  collected 
immediately  after  the  last  inoculation,  gave  a  positive  result  with 
0-01  gramme,  all  of  the  other  soils  (5  to  16)  collected  at  sub- 
sequent d.ites  yielded  a  ne^^ative  result  with  the  same  amount. 
Notwitbstmding  the  addition  of  an  extra  90  gallons  of  siwa^e,  the 
soils  in  Series  3  were  less  rich  in  gas-forming  bacteria  than  in 
Series  2. 

Indf}l  curve  (indol  in  broth  cultures,  at  37°  C.  for  5  days). — 
Soil  (4),  coUecte  I  immediately  after  the  last  inoculation,  gave  a 
positive  result  with  O'OOOl  gramme.  With  the  exception  of  Soil 
(10),  none  of  the  soils  collected  subsequently  gave  a  positive  result 
with  a  similar  quantity,  and  a  number  of  them  yielded  a  negative 
result,  even  with  D'OOl  gramme.  Beyond  doubt  the  geneial 
tendency  of  the  indol  curve  was  in  a  downward  direction. 

B.  enteritidis  sporogeneft. — The  majority  of  the  samples  contained 
an  approximately  equal  number  of  spores  of  this  microbe.  But 
it  is  curious  that  the  last  two  samples  showed  a  tenfold  decrease. 
Moreover,  only  one,  64),  out  of  the  sixteen  samples  of  soil  gave  a 
positive  result  with  0-0001  gr.imme,  whereas,  in  Series  2,  seven 
out  of  the  fourteen  samples  yielded  a  positive  result  with  a  like 
quantity.  The  natural  inference  would  be  that  spores  of  B.  enteri- 
tidis  sporogenes  became  diminished  in  number  in  the  soil  during 
the  progress  of  the  experiments.  But,  as  has  been  already 
explained,  it  is  ditiicult  to  conceive  of  the  possibility  of  a  marked 
decline  in  the  number  of  spores  of  an  anaerobic  micro-organism 
occurring  in  the  surface  layers  of  soil  during  a  period  covered  by 
a  few  weeks  or  months. 

B,  coli  (and  allied  forms). — Beyond  question  the  more  typical 
strains  of  B.  coli  diminished  in  number  during  the  progress  of 
the  experiment.  But  ^here,  as  in  the  preceding  series  of  experi- 
ments, a  seeming  recrudescence  of  vitality  of  B.  coli  and  allied 
forms  was  occasionally  observed,  and  even  after  89  days  the 
complete  disappearance  of  microbes  of  the  coli  tribe  was  not 
established.  It  is  apparent,  therefore,  that  soil  may  permit 
retention  of  vitality  in  certain  strains  of  B.  coli  during  a  period 
covered  by  weeks  and  even  months.* 

Streptococci  (agar  at  37°  C). — It  is  to  be  noted  that  streptococci 
were  isolated  from  0*001  gramme  of  Soil  (4)  collected  immediately 
after  the  last  inoculation  of  the  plot.  In  none  of  the  soils  (5  to  IG) 
subsequently  collected  could  any  streptococci  be  found.  That 
the  streptococci  present  in  the  cesspool  sewage  perished  in  the 
surface  layers  of  soil  seems  hardly  open  to  question. 

*  Neverthelesa  a  "  mixed  "  sample  of  the  soils  collected  on  July  20th  (150  days 
after  th^  last  inooalati-)!!)  from  all  the  16  diyisions  of  the  plot  ooatained  no 
9*  ooli  in  X  gramme  of  the  mixture. 
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Al*P.  B,No  4, 

On  the  Inoon- 
lation  of  Soil 
with  Sewage ; 
by  Dr. 
Houston. 


DIAGRAM  3. 

Showing  the  plot  of  land  used  for  the  Boil-inocalations 
(Part  I.,  Series  3).  The  soil  was  inoculated  with  7,  6,  5^,  7, 
6,  3,  6,  6,  5^,  3,  6,  6,  6,  6,  6,  6  gallons  on  December  17,  20,  24, 
29  (1900);  January  3,  7,  12,  14,  15,  16,  23,  24,  26,  28; 
February  4,  7,  18,  19  (1901),  respectively.  For  dimensions  of 
plot,  see  Diagram  1. 
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Soil   (1).— January     7. 

(2).— January    16. 

(3).— February    7. 

(4).— February  19. 

(6).— February  26. 

(6).— Maroh        6. 

(7).— Maroh      12. 

(8).— March      19. 

(9).'Maroh  26. 
(10).— April  16. 
(11).— April  23. 
(12).— April  26. 
(18).— May  1. 

(14).— May  9. 

(16).— May  14. 

(16)— May  20. 
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Oolleoted  after  inooulation  made  on  same  date. 
Collected  after  inoculation  made  on  same  date. 
Collected  after  inoculation  made  on  same  date. 
Collected  after  inoculation  made  on  same  date. 
Collected    7  days  after  the  last  inoculation. 
Collected  14  days  after  the  last  inoculation. 
Collected  21  days  after  the  last  inoculation. 
Collected  28  days  after  the  last  inoculation. 
Collected  35  days  after  the  last  inoculation. 
Collected  66  days  after  the  last  inoculation. 
Collected  62  da>s  after  the  last  inoculation. 
Collected  66  days  after  the  last  inoculation. 
Collected  70  days  after  the  last  inoculation. 
Collected  78  days  after  the  last  inoculation. 
Collected  83  days  after  the  last  inoculation. 
Collected  89  days  after  the  last  inoculation. 
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OnihtlnoeQ- 
lation  of  Boil 
with  S6wa^ ; 
by  Dr. 
Houston. 


Through  the  kindness  of  Mr.  F.  Campbell  Bayard  I  am  enabled  app.  b.  No.  a 
to  give  a  table  of  meteorological  observations  carried  out  within 
half  a  mile  of  the  plot  of  land  used  for  the  above  experiments, 
observations  which  cover  the  whole  period  of  the  investigation. 
The  table  will  be  found  at  the  end  of  this  report.  I  hesitate  to 
draw  any  inferences  from  these  meteorological  data  in  connexion 
with  my  work,  because,  although  we  know  that  sunshine,  extreme 
dryness,  and  severe  cold  may  act  Injuriously  on  bacterial  life ; 
and  that,  conversely,  warmth,  a  moderate  degree  of  moisture  and 
shade  may  be  favourable  to  their  vitality ;  we  cannot  accurately 
weigh  these  conditions  (individually  or  collectively)  in  relation 
to  the  life  history  of  bacteria  naturally  existing  in  the  soil  or 
artificially  added  thereto.  But  as  regards  Series  1,  it  should, 
perhaps,  be  noted  that  the  extreme  heat  and  absence  of  rainfall 
which  prevailed  during  the  period  July  9th  (date  of  inoculation) 
to  July  26th  (date  of  collection  of  fifth  sample  of  soil)  rendered 
the  soil  very  dry,  and  must  therefore  have  acted  prejudicially  to 
bacterial  life.  Between  the  date  of  collection  of  Soils  5  and  6  (of 
Series  1)  rain  fell,  and  this  may  have  allowed  a  recrudescence 
of  the  vitality  of  many  of  the  bacteria  in  the  soil  t^  take  place. 
During  Series  2  (September  26  to  December  13)  of  the  observa- 
tions, the  general  condition  of  the  weather  might  be  described 
as  unseasonably  warm ;  the  rainfall  in  October  and  November 
was  low,  and  during  the  whole  period  the  samples  of  soil  were 
observed  to  be  slightly  moist — never  either  dry  or  sodden  with 
water.  On  two  occasions  only  did  the  temperature  fall  below 
freezing  point.  On  the  whole  the  conditions  seemed  to  be 
during  this  period  favourable  to  bacterial  life.  During  Series  3 
(Febrnary  19,  date  of  last  inoculation,  to  May  20,  date  of  col- 
lection of  last  sample)  the  weather  was  often  extremely  cold ; 
but  the  winter  was  by  no  means  a  severe  one,  and  the  spring 
was  characterised  by  somewhat  sudden  fluctuations  of  tempera- 
ture. Throughout  this  last  period  the  soil  remained  moist  until 
April  23rd  (sample  11),  and  all  the  remaining  samples  (with 
the  exception  of  14)  were  very  dry.  Doubtless  the  degree  of 
moisture  in  a  soil  at  a  given  time  is  a  most  potent  factor  in 
relation  to  its  bacterial  composition. 
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APP.  B,  No.  4, 

On  ehe  Inoco* 
lation  of  Boil 
with  Sewage ; 
by  Dr. 
HoiistOD 


C— PART  II.-  Series  A. 

Inoculation  of  soil  "  in  urbe  "  with  London  crude  sewage. 

This  portion  of  my  soil-investi^tions  relates  to  work  carried 
out,  not  in  the  country  but  in  town,  and  comprised  repeated 
inoculation  of  a  soil  with  London  crude  sewage. 

The  soil  (l^ara)  used  was  supposed  not  to  have  been  manuredy 
at  all  events  it  had  not  recently  been  manured.  It  was  placed  in 
a  specially  constructed  wooden  box  having  the  following  internal 
dimensions  : — about  50  inches  long,  12  inches  wide,  and  14  inches 
in  depth  (diagram  4).  The  soil  (about  four  bushels)  filled  the 
box  to  within  about  three  inches  of  the  rim.  At  the  bottom  of 
the  box  numerous  holes  were  pierced,  and  previous  to  the  intro- 
duction of  the  soil  these  were  loosely  covered  with  fragments  of 
a  broken  flower- pot.  The  box  was  su  imported  on  half -inch 
battens  to  allow  the  surplus  liquid  to  escape  freely  and  to  prevent 
the  wood  from  rotting.  By  a  simple  arrangement  of  small  screw 
nails  and  stout  string  attached  to  the  upper  rim  of  the  box,  the 
surface  area  of  the  3oil  was  divided  into  twenty  equal  divisious 
(about  6"  X  5").  The  box  was  placed  in  a  back  garden  in 
Kensington,  in  a  position  sheltered  by  adjoining  walls  and  shrubs 
from  the  direct  rays  of  the  sun,  except  during  a  very  small 
portion  of  the  afternoon. 

Samples  I.  and  II.  were  collected  on  December  5  and  10 
respectively,  and  before  the  inoculation  was  commenced.  On 
December  20,  22,  24,  27,  29  and  31,  and  on  January  2  and  4,  the 
contents  of  the  box  were  watered  equally  all  over  with  four 
gallons  of  London  crude  sewage.  Just  before  re-applying  the 
sewage  on  January  4,  sample  III.  of  soil  was  collected.  Further 
inoculations  (four  gallons)  were  made  on  January  7,  9,  12  and  14. 
Immediately  after  the  application  of  sewage  on  January  14, 
sample  IV.  of  soil  was  collected.  Like  inoculations  of  the  soil 
were  carried  out  on  January  16,  19,  21,  23,  26,  28  and  30. 
Sample  V.  of  soil  was  collected  immediately  after  the  last  inocu- 
lation. Altogether  76  litres  of  sewage*  were  added  to  the  soil. 
The  sewage  was  collected  from  a  main  sewer  in  the  Kensington 
district.  So  far  as  may  be  judged  from  my  numerous  records 
of  bacteriological  examination  of  London  crude  sewage  as  it  is 
discharged  at  the  Northern  and  Southern  outfall  works,  the 
bacterial  constituents  oi  the  sewage  in  question  would  be  likely 
to  be  as  follows  : — 1-10  million  bacteria,  100,000  B.  coli,  at 
least  100  spores  of  B.  enteritidis  sporogenes,  and  1,000  streptococci 
per  cc.  Further,  I  would  expect  that  t^X)V«j  cc.  would  suffice  for 
*'gas"  production  in  gelatine  "shake"  cultures  in  24  hours  at 
20°  C,  and  that  ,„o«rro  ^o  laoUftTT  cc.  would  be  capable  of  giving 
rise  to  indol  in  broth  cultures  within  five  days  at  37°  C. 

Further  samples  of  soil  were  collected  on  the  following  dates  : — 
February  4,  11,  18,  25  ;   March  4,  IJ,  18,  25  ;  and  April  13,  22  : 

*  Before  application  to  the  i^oil,  the  fewage  was  allowed  to  stand  in  Winchester 
quart  bottler  for  a  quarter  of  an  hour,  to  allow  the  grosser  particlee  to  flettU. 
The  lediment  was  not  put  on  the  soil. 
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Namely,  5, 12, 19,  26,  33,  40,  47,  54,  73  and  82  days  respectively  app.  b.  no.  4. 

after  last  inoculation.^  On  th^ocu- 

lation  of  Soil 

^^     •  \7itl1  S^^r&ffo  * 

TOTAL  NUMBER  of  bacteria  and  spores  of  aerobic  bacteria.  ^i>j'- 

— In  this  series  no  special  records  were  kept  under  this  heading.  ^o"**<'°' 

''GAS''  in  gelatine  ''shake''  cultures  (24  hours  at  20**  C.).— 
The  results  are  shown  in  Table  XX. 


Table  XX. 

Showing  as  regards  **6as  "  in  gelatine  "  shake  "  cultures  (24  hours 
at  24°  C.),  the  results  of  the  Hacteriological  Examination  of 
Soils  I.,  II.,  III.,  IV.,  v.,  VI.,  VII.,  VIII.,  IX.,  X.,  XI.,  XII., 
XIII.,  XIV.,  XV. 

[Part  II.,  Series  A.] 


Description  of  the  sample 
ofSoiL 


Soil  L  December  5th,  1900,  collected  previous 
to  any  inocnhtion. 

Soil  IL  December  10th,  IMO,  collected 
previous  to  any  inoculation. 

Soil  in.  January  4th,  1901,  collected  pi^vious 
to  inoculation  made  on  January  4th. 

Soil  IV.  January  10th,  1901,  collected 
subsequent  to  inoottlation  maoe  on 
January  10th. 

Soil  V.  January  30th,  1901,  immediately 
after  last  inoculation  (January  SOtbX 

Soil  VL  February  4th.  1901,  five  days  after 
last  inoculation. 

Soil  yn.  February  11th,  1901, 12  da>  s  after 
last  inoculation. 

Soil  ym.  February  18th,  1901, 19  days  after 
lost  inoculatioD. 

Soil  rC  February  25th.  1901,  26  day<i  after 
last  inoculation. 

Soil  X.  March  4th,  1901,33  days  after  last 
inoculation. 

Soil  XL  March  11th,  1901, 40  days  after  last 
inoculation. 

Sou  Xn.  March  IRth.  1901, 47  days  after  last 
inoculation 

Soil  XTTT.  March  25th,  1901, 54  days  after  lant 
inoculation. 

Soil  XIV.  April  13th,  1901. 73  days  after  last 
inoculation. 

Sou  XY.  Aprfl  22nd.  1901, 83  days  after  last 
inoculation. 


**  Gas  "  in  gelatine  **  shake  "  cultures 
(24  hours  at  2KP  G.)  inoculated  with  :— 


0^1 
Gramme. 


0^1 
Gramme. 


0-0001 
Gramme. 


+ 
+ 


*  The  loil  remained  moist  dnrincr  the  whole  period  of  the  inyeetigation. 

2  Q 
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On  the  Inocu- 
lation of  BoU 
with  Sewage ; 
bvDr. 
Houston. 
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It  is  to  be  noted  that  whereas  Soils  I.  and  II.,  collected  previoiifl 
to  commencement"  of  the  inoculations,  gave  no  "gas*'  with 
0*01  gramme.  Soil  III.,  collected  after  the  application  of  28  litres 
of  sewage  to  the  soil,  gave  a  positive  result  with  this  amount. 
Further,  Soil  IV.,  collected  after  the  application  of  48  litres,  gave 
a  positive  result,  even  with  0*001  gramme.  Soils  V.  and  VI., 
collected  respectively  immediately  after  the  last  inoculation 
and  five  days  later,  gave  a  positive  result  with  001  gramme. 
Soils  VII.  to  XV.  (both  inclusive)  all  vielded  negative  results 
with  0*01  gramme. 

These  results  afford  no  reasonable  grounds  for  doubting  that 
the  gas-forming  bacteria  of  the  sewage  perished  in  the  soil  or  at 
least  became  greatly  reduced  in  number. 

INDOL  curve  {indol  in  broth  cultures^  bth  day  at  37®  C). — 
The  results  are  shewn  in  Table  XXI. 


Table  XXI. 

Showing  as  regards  iNDOL  in  broth  cultures  (five  days  at  37*  C), 
the  results  of  the  Bacteriological  Examination  of  Soils  V., 
VL,  VII.,  VIII.,  IX.,  X.,  XL,  XII.,  XIII.,  XIV.,  XV. 

[Part  II.,  Series  A.] 


Dfldcription  of  the  sample 
of  Sou. 


Soil  L  December  5th,  U  00,  collected 
previous  to  any  inocal*tion. 


Soil  IL  December  10th,  1900, 
collected  previouK  to  any  inocu- 
lation. 


Soil  HL  January  9th,  190I.coUeot6d 

JireviouB  to  inoculation  made  on 
anuary  4th,  1901. 

Soil  IV.  January  10th,  1901,  collected 
subsequent  to  inoculation  made 
on  January  10th,  1901. 

Boil  V.  January  30th,  1901,  collected 
immediately  after  last  inocula- 
tion (January  30th). 


Soil  VL  February  4th,  1901, 
ooUected  flre  days  after  last 
inoculation. 


Indol  in  broth  culture  (five  day* 
at  37°  O.). 


ODl 
Qramme. 


I 


ODOl 
Gramme. 


ODOOl 
Gramme. 


OIWOOl 
Qramme. 


No  record. 


No  record. 


No  record. 


No  record. 


4*1 


Tablb  XXL— continued. 


I>«floription  of  the  aample 

Indol  in  broth  culture  (five  days 
at  870  0.). 

of  Soa 

0^1 
Qramme. 

0-001 
Qramme. 

0-0001 
Gramme. 

ODOOi'l 
Gramme. 

Soil     Vll.    Febnmnr    lltb,    IflQl, 
ooUected  12  dayTaftor  laSinoSC 
latioD. 

Sou    Vill.   February    18th,    1901, 
poUected    IB    days    after    last 
inoculatioxL 

Sou  ^  IX,     February     26th,    1901, 
coUected    96  days    after    last 
inoculatioi]. 

Soil  X  March  4th,  1901,  ooUected 
33  days  after  last  inoculation. 

Sou  XL  March  Uth,  1901,  coUeoted 
40  day«  after  last  iooculation. 

Sou  xn.  BCareh  18th,  1901,  coUected 
47  days  aftet*  last  inoculation. 

Sou  XIII.  Maroh  26th,  1901.  coUected 
64  days  after  last  inoculation. 

Soil  XIV.  AprU  13th.  1901,  coUected 
73  days  after  last  inocnlation. 

• 

Sou  XV.  April  2  nd.  1901,  coUected 
82  days  aft^  last  inoculation. 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
(trace.) 

+ 

+ 

+ 
+ 

+ 

• 

+ 
(trace.) 

+ 

m 

The  table  shows  that  whereas  so  minute  a  quautity  as  O'OOOQl 
gramme  was  sufficient  to  produce  indol  in  broth  cultures  in  the  case 
of  Soils  V.  (collected  immediately  after  the  last  inoculation)  and  VI. 
(collected  five  days  later),  none  of  the  remaining  soils  could  effect 
a  similar  reaction  in  broth  culture  unless  a  much  larger  amount 
of  soil  was  used,  namely,  0-0001,  0*001,  or  0*01  gramme  ;  equiva- 
lent secondly  to  a  tenfold,  a  hundredfold,  or  a  thousandfold 
increase.  Thus,  Soil  VIT.  (12th  day)  gave  a  positive  result  with 
0-0001  gramme,  Soil  VIII.  (19th  day)  with  0-01  ;  but  goil  IX. 
(26th  day)  reverted  to  the  level  of  Soil  VII.  Of  the  remaining 
six  soils,  all  showed  a  tenfold  or  hundredfold  decrease  in  th6 
amount  of  soil  necessary  for  the  reaction,  as  compared  with 
Soils  VII.  and  IX.,  and  a  hundredfold  or  thousandfold  decrease 
88  cpmp^ed  with  Soils  V.  and  VI. 

Theip  QEm  \}^  no  i^oubt  that  the  gener^  tendency  of  the  i|idpl 
pi^rve  yjw  Ux  a  ^pwnward  direction. 

SPOJRSS  OF  B.  ENTERITWJS  §PpR0GmE8.~ll\\^ 
rosulto  ^re  sh^wn  to  Table  i^XII. 

8MS  tOt  ^ 
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APP.  B,  Na  i* 


Tablb  XXII, 

On  the  Inoou- 

wit?sewage;    Showing  as  regards  the  number  of   spores  of  B.  Entbritidis 

Spobogbnes,  the  results  of  the  Bacteriological  Examination 
of  Soils  I.,  II.,  III.,  IV.,  v.,  VI.,  VII.,  VIII.,  IK.,  X.,  XI., 
XII.,  XIII.,  XIV.,  XV. 

[Part  II.,  Series  A.] 


by  Dr. 
HoastoD. 


Description  ot  the  sample. 

Number  of  spores  of  B.  enteritidis  sporogenes 
I)er  gramme  of  Soil. 

At  least 
100. 

At  least 
1,000. 

At  least 
10,000. 

At  least 
100,000. 

Soil  L  December  5th.  1900,  collected 
previous  to  any  inoculation. 

+ 

+ 

- 

- 

Soil    n.     December     10th,     1900, 
collected  previouR  to  any  inocu- 
lation. 

Soil  IIX  January  4th,  1900.  collected 
previous  to  January  4th  inocula- 
tion. 

+ 

+ 
+ 

- 

- 

Soil     IV.     January      10th,     1901, 
collected  subsequent  to  January 
10th  inoculation. 

+ 

+ 

+ 

— 

Soil  V.  January  30lh.  1901,  collected 
immediately  after  last  inocula- 
tion. 

+ 

+ 

+ 

* 

Soil  VL  February  4th,  1901.  collected 
five  days  after  last  inoculation. 

+ 

+ 

f 

- 

Soil    vn.     February    11th,     1901. 
collected  12  days  after  last  inocu- 
lation. 

+ 

+ 

• 

• 

Soil     Vlll     February    18th,   1901, 
collected  19  days  after  last  inocu- 
lation. 

+ 

+ 

*■ 

. 

Soil     IX.     February     25tb,     1901, 
collected  28  days  after  last  inocu- 
lation. 

+ 

+ 

• 

^ 

Soil  X.  March  4th,  1901.  coUeoted 
83  days  after  last  inociilation. 

+ 

+ 

- 

« 

Sou  XI.  March  11th,  1901,  ooUeoted 
40  days  after  last  inoculation. 

+ 

+ 

- 

- 

Soil  Xn.  March  18th.  1901.  collected 
47  days  after  last  inoculation. 

+ 

+ 

- 

- 

Soil  Xin.  March  25th.  1901.  collected 
64  days  after  last  inoculation. 

+ 

+ 

- 

- 

Soil  XIV.  April  13th,  1901.  coUeoted 
73  days  after  last  inoculation. 

+ 

+ 

- 

- 

SoUXV.  April  22nd,  1901.  coUected 
82  days  after  last  inoculation. 

+ 

+ 

It  will  be  seen  that  here,  as  in  the  case  of  the  country  experi- 
ments (Part  I.),  the  soil  was  unfortunately  already  rich  in  the 
spores  of  B.  enteritidis  sporogenes.  Thus  Soils  I.  and  II.  collected 
previous  to  any  inoculation,  contained  at  least  1000  but  lees  than 
10,000  spores  per  gramme.  Soils  IV.,  V.,  VI.,  collected  respectively 
during  the  period  of  inoculation,  immediately  after  the  last  inocu- 
lation, and  five  days  later,  all  gave  similar  results,  namely,  at  least 
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10,000  but  less  than  100,000  spores.    But  the  remaining  nine  soils    app.  b.  no,  4. 
all  reverted  to  the  number  found  in  the  soil  antecedent  to  any  q^  theinocu- 
inoculation  (at  least  1000  but  less  than  10,000).    At  first  sight  it  lation  of  soii 
would  seem  as  if  the  inoculation  of  the  soil  had  caused  a  tenfold  ^^r^^**®  * 
increase  in  the  number  of  spores  of  B.  enteritidis  sporogenes,  and  Houston, 
that  as  early  as  the  12th  day  after  the  last  inoculation  the  add^d 
spores  had  disappeared  from  the  soil.      But,  as  1  have  already 
indicated,  it  is  difficult  to  conceive  of  the  possibility  of  a  sporing 
anaerobe  losing  ts  vitality  during  a  period  covered  by  weeks  or 
even  months. 

B.  COLI  (and  allied  forms), — In  this  series  both  surface 
phenol  gelatine  plates  and  broth  cultures  (followed  by  plating) 
were  made. 

Soil  I.— In  sorfaoe  phenol  grelatdne  plate  cnltores  containing  0*001,  0*0001 
and  Oi)0001  gramme,  no  ooli-like  microbes  were  noted.  Plates 
were  also  made  from  broth  tubes  containing  0*01,  0*001,  0*0001, 
and  0*0000]  gramme.  No  coli-like  microbes  were  noted  in  the 
O'OOl  and  0*0001  plates,  but  from  the  0*01  plate  microbe  1  was 
isolated. 

Soil  IL — Ooltares  were  made  as  in  Soil  I.,  but  no  coli-like  microbes  were 
observed  in  any  of  the  plates. 

Soil  IIL — Cultures  were  made  as  in  Soil  I.  Microbe  2  was  isolated  from 
0*0001  gelatine  plate,  microbe  8  from  the  0*001  plate,  microbe  4 
from  the  0*01  plate  (following  broth  culture),  microbe  5  from 
the  0*001  plate  (foUowing  broUi  culture).  In  none  of  the  other 
plates  were  any  ooli-like  microbes  noted. 

Soil  IY. — Cultures  as  in  Soil  I.  Microbes  6,  7  and  8  were  isolated  respec- 
tiyely  from  the  0*0001  primary  plate,  the  0*00001  primary*  plate, 
and  the  0*001  secondary*  plate. 

Soil  V.— Cultures  as  in  Soil  I.  Microbes  9  (10  and  11),  12,  13  and  14, 
isolated  respectiyely  from  the  0*00001  primary  plate,  the 
0-0001  primary  phite,  the  0*01,  the  0*001,  and  the  00001 
secondary  platee. 

Soil  VL— Cultures  as  in  SoU  I.  Microbes  16,  16,  17, 18, 19  and  20  isolated 
rtjspectiyely  from  the  0*001,  0*0001  and  0*00001  primary  platee 
and  the  0*01,  0*001  and  0*0001  secondary  plates. 

Soil  VIL— Cultures  as  in  Soil  L  Microbes  21,  22,  23,  24  and  25  isolated 
respectiyely  from  the  0*01  and  0*001  secondary  plates  and  the 
0*001,  0*0001  and  0*00001  primary  plates. 

Soil  VIII. — Cultures  as  in  Soil  I.  Microbes  26,  27  and  28  isolated  respec- 
tiyely from  the  0*001  and  0*0001  primary  plates  and  the  0*01 
secondary  plate. 

Soil  IX.— Cultures  as  in  Soil  L  Microbes  29,  30,  31,  32,  83  and  34  isolated 
respectiyely  from  the  0*001,  0*0001  and  0*00001  primary  plates 
and  the  0*01,  0*001  and  0*0001  secondary  plates. 

Soil  X.— Cultures  as  in  Soil  I.  Microbes  35.  36,  37.  38  and  39  isolated 
respectiyely  from  the  0*001,  0*0001  and  0*00001  primary  plates 
and  the  0-01  and  0*0001  secondary  plates. 

Soil  XL— Cultures  as  in  Soil  I.  Microbes  40  and  41  isolated  respectiyely 
from  the  0-00001  primary  and  the  0*01  secondary  plates. 

*  To  ayoid  repetition  it  is  conyenient  to  speak  of  the  surface  phenol  gelatine 
plates  as  primary,  and  the  plates  made  from  the  broth  cultures  (after  24  to  48  hours 
mM  Vt*  O.)  M  seoondaiy. 
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Soil  XIL— OnltiuM  as  in  Boil  L  BinobeB  43,  Is  aad  44  tooUiMl  ni^M- 
tiT«l7  from  the  0-001  prlnuuy  plate  Mid  the  CM)I  and  (KWI 
■eoondu?  plaMe. 

Soil  Xni.— CqIChtsb  aa  in  SoU  L    Uiorobw.  45,  4fl,  47  and   18   isolated 

raapeotivelf  from  the  O'OOl,  0-0001  and  0-00001  primarj  i^tet 

and  the  O'Ol  seoondarj  plate. 
Soil  XIT.— Cnltarw  as  in  SoU   I.      Microbe   49  isolated    from   the  ODI 

aeooDdary  plate. 
Soil  XT.— GolCnreeaa  in  SoQ  t    UipioiieB  60  and  5 1  isolated  i«apeod*elj 

from  the  0-001  and  O-OOOI  primary  platei. 

These  resulte  are  set  oat  in  Table  XXIII. 


Table  XXIII. 

Shoving  the  resnlte  of  the  sDbcultnre  of  the  CoLl-LlEH  nucrobes 
met  with  in  cnttnreB  made  broin  tJie  Nations  Bamples  of 
Soils  I.,,tl..  III.,  IV.,  v.,  VI.,  VII.,  Vlll.,  tX.,  X.,  XI ,  XII., 
XIII.,  XIV.,  XV.  In  some  cases,  in  order  to  strengthen  the 
negative  evidence  of  the  absence  of  B.  coli,  taabcultnres  were 
made  from  colonies  bearing  only  a  remote  resemblance  to 
B.  coli. 

[Part  II.,  Series  A.] 
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Iq  considering  the  reenlte  ehe^'n  in  Table  23  it  ie  necessary  to  deal 
with  each  aet  of  caltnreB  separately  aa  follows : — 

(a.)  (M)l  gramme  {broth  cultures,  foUowed  by  plating). — It  ig 
to  be  noted  that  from  Soil  V.,  collected  immediately 
after  the  last  inucnlation.  a  microbe  (12)  wuo  it^olated 
typical  in  all  respects  of  B.  coli.  With  the  exception 
of  8oil,VlIl.  (liKh  day),  no  microbe  of  comparable  sort 


4U 

▲PP. B. No. 4.  could  be  found  in  any  of, the  ten  samples  of  soil 

OsttMinoQii-  subsequently  examined.      Bui  microbes  18  and  21, 

j^eoofl^'  isolated  respectively  from  Soils  VI.  (5th  day)  and  VII. 

^^?^***'  (12th  day),  were  seemingly  closely  related  to  B.  coli 

Sousion,  although  the  former  failed  as  regards  indol  production 

and  the  latter  as  regards  clotting  of  milk.  Microbe  32, 
isolated  from  Soil  IX.  (26th  day),  was  somewhat 
peculiar ;  it  gave  a  positive  response  to  the  indol  test, 
yet  was  weak  in  "  gas  "  producing  power,  gave  no  clot, 
and  was  otherwise  atypical  in  milk  culture.  Again, 
microbe  48  (Soil  XIII. ;  54th  day),  although  respondiiig 
slightly  to  the  indol  test,  produced  only  a  weak  clot  in 
milk,  and  the  growth  in  broth  was  only  doubtfully 
typical.  As  regards  the  last  two  soils,  XIV.  and  XV., 
from  the  former  a  microbe  (49)  was  isolated  whicn 
gave  no  "  gas  "  in  "  shake  "  cultures,  but  in  the  atterl 
no  coli-like  microbes  could  be  found.  Judging  from 
the  examination  of  these  last  two  samples,  B.  coli  must 
have  disappeared  from  the  soil  or  at  all  events  have 
become  much  reduced  in  numbers  within  a  period  of 
82  days.  Certainly  there  can  be  little  doubt  that  from 
Soil  V.  (collected  immediately  after  the  last  inoculation) 
onwards  until  the  close  of  the  experiments  (and  with 
the  sole  exception  of  Soil  VIII.)  the  tendency  exhibited 
was  towards  a  great  reduction  of  the  coli  species. 

(b.)  0*001  gramme  {broth  cultures  and  subsequent  plating). — 
The  microbe  (13)  selected  for  study  from  Soil  V.  was 
seemingly  not  hap^Jily  chosen,  for  it  gave  no  "  gas."  Yet 
in  much  more  dilute  cultures  from  the  same  soil 
microbes  of  typical  sort  were  isolated.  From  Soils  VI. 
(5th  day)  and  VII.  (12tn  day)  microbes  19  and  22  were 
isolated.  These  gave  **  gas,"  diflEuse  cloudiness  in  broth, 
and  acidity  in  mil^k  culture.  They  did  not,  however, 
yield  indol  in  broth  culture  or  produce  clotting  of  milk. 
The  next  soil,  VIII.  (19th  day),  yielded  no  coli-like 
microbes.  From  Soil  IX.  (26th  day)  a  microbe  (33) 
was  isolated,  which  seemed  to  be  identical  with  the 
microbe  (32),  already  referred  to  as  Having  b^en 
obtained  from  0*01  gramme  of  the  same  soil.  Frbm 
this  point  onwards  eitHer  no  coli-like  microbes  were 
encountered  or  those  that  were  subcultured  &iled  as 
regards  the  preliminary  "  gas  "  test. 

(c.)  0*0001  grcf,mme  (broth  cultures  and  subsequent  plating). — 
From  Soil  V.  (collected  immediately  after  the  last 
inoculation)  a  microbe  (14)  was  isolated,  -irliioli  re- 
sponded satisfactorily  to  all  the  positive  tests  for  B.  coli. 
In  none  of  the  remaining  soils  was  any  microbe  of 
comparable  sort  discoverable.  But  from  Soil  IX.  a 
microbe  (34)  was  isolated  which  resembled  very  closely 
microbes  32  and  33  already  referred  to.  From  Soil  X. 
(33rd  day)  a  microbe  (39)  was  isolated  which  failed 
only  as  regards  the  ^*  indol "  test.  As  regairds  the  last 
five  soils,  either  the  broth  cultures  showed  no  diJBEuse 
cloudihefts,  o^  else  the  |>l^teB  made  fit)ih  the  broth 
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CTilttii^s  ^Oi^iig  diffuBd  clotiditiel«  coiitaiiied  Ho  tUM-    App.  i  Ko.  i. 
like  microbed.  Omii^Soai- 

(d.)  O'OOOOl  gramme  (broth  cultures  and  subsequent  plating),  with  Sewage ; 
— These  cultures  proved  too  dilute  to  allow  of  any  SoSon. 
inferences  being  drawn. 

(e.)  O'OOl  gramme  (surface  phenol  gelatine  plate  cultures), — 
The  plate  from  Soil  V.  (collected  immediately  after 
the  last  inoculation)  was  too  crowded  for  accurate 
observation.  From  Soil  VI.  (5th  day)  microbe  15  was 
isolated.  This  micro-organism,  although  responding 
to  other  positive  tests,  failed  as  regards  indol  aiid 
clotting  of  milk.  Microbe  23,  isolated  from  Soil  VII. 
(^12th  day)>  was  typical  in  all  respects  save  clotting  of 
inilk.  Microbe  26  (Soil  VIII. ;  19th  day)  gave  no 
"  gas."  From  Soils  IX.  and  X.  ,(26th  atid  33rd  days) 
microbes  29  and  35  were  isolated.  The  former  gave  no 
indol,  no  clqt,  and  feeble  acidity  in  milk  culture.  The 
latter  gave  similar  results,  but  the  growth  in  broth  was 
doubtfully  tpyical.  The  t)late  from  Soil  XI.  (40th 
day)  contained  too  many  liquefying  colonies  to  allow 
of  accurate  observations  being  made.  As  regards  the 
remstiiiing  four  soils,  either  no  coli-like  microbes 
appealred  in  the  plates  or  the  colonies  chosen  for  sub- 
culture gave  ho  **  gas  "  in  "  shake  "  culture. 

(f .)  b'OpOl  gramme  (surface  phenol  getajtiyw  plate  cultures). — 
From  Soil  V.  (collected  immediately  after  the  last 
inoculation^  microbes  10  and  ll  were  isolated.  These 
^ve  a  positive  response  to  all  th^  tests.  In  none  of 
the  i*emaihing  ^bils  were  khy.coli  of  quite  comparable 
sort  discoverable.  But  in  Soil  VI.  (5th  day)  a  microbe 
(16)  was  found  answering  td  all  the  tests  except  indol 
and  clotting  of  milk.  Further,  from  Soil  IX.  (26th  day), 
a  microbe  (30)  wad  isolated,  which  corresponded  in  its 
biological  character  to  the  microbes  already  alluded  to 
in  connexion  with  this  sanle  sample  of  soil,  namely, 
micro-organisms  32,  33,  and  34.  Conceivably  these 
microbes  (30,  32,  33,  and  34)  were  the  descendants  of  a 
stock  of  D.  coll  which  at  one,  time  gave  satisfactory 
response  to  all  the  positive  tests  for  this  micro-organism, 
but  which  during  its,  sojourn  in  soil  had  become 
enfeebled  in  one  or  more  directions. 

(g.)  0*00001  gramme  (surface  phenol  gelatine  plate  cultures). 
— FroitL  Soil  V.  (collected  immediately  after  the  last 
inoculation)  microbe  9  was  isolated.  This  proved 
typici^tl  in  all  respects.  As  regards  the  remaining  ten 
soils,  either  no  coli-like  colonies  appeared  in  the  plates 
or  those  chosen  for  subculture  failed  when  tested  in 
**  shake  '*  culture. 

In  geiierdl  sttihtiiary  of  these  i^esults,  it  seems  reasonable  to  con- 
blli'de  tK^it  B.  coli,  siibisediient  ib  ^o  la^t  inocdlatioh,  gradually 
di8^i(l{^eired  fr^  th^  iaoil,  or  dt  i&ll  ^Veiitd  became  ifauch  reduced 
in  numblM.     Bilt  tker^,  &i  16  BeHi^s  1,  2;  3,  Part  1,  there  was 
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app.b,no.4,   some  indication  of  the  prolonged  persistence  in  the  soil  of  certain 
Ontheinocu-    microbes — ^microbes  not  perhaps  responding,  or  only  feebly  so. 


lation  of  Soil 
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to  all  of  a  number  of  positive  tests  of  B.  coli,  but  still  seemingly 
akin  to  that  microbe.  Further,  in  Part  2  (just  as  in  Part  1)  there 
was  some  evidence  of  a  recrudescence  of  vitality  among  the  coli- 
like  microbes  in  the  soil  during  the  progress  of  the  experiments. 
But  possibly  this  seeming  return  to  vitality  may  have  been  more 
apparent  than  real,  and  the  results  obtained  are  doubtless  open 
to  other  interpretations. 

STREPTOGOGGI.— The  following  is  a  brief  account  of  the 
results  obtained  in  this  direction  in  regard  to  this  Series  A  : — 

Soil         I.  )  No  streptococci  could  be  found  in  agar  cultures 
II.  )      at  37°  C.  (0-001,  0-0001,  and  0-00001  gramme) 

Soil     III.— Streptococci     (1)     was     isolated     from    0-001 

gramme  (agar  at  37°  C),  and  streptococcus  (2) 
from  0-0001  gramme  (gelatine  at  20°  C). 

Soil     IV. — Streptococci  (3)  and  (4)  and  microbe  (5)  were 

isolated  respectively  from  0-0001  and  0-00001 
gramme  (agar  at  37°  C).  Some  difficulty  was 
experienced  in  coming  to  a  definite  conclusion 
as  to  the  claims  of  microbe  (5)  to  be  con- 
sidered a  streptococcus. 

Soil       V. — Streptococci  (6)  and  (7)  were  isolated  respectively 

from  0-0001,  and  (8)  from  O'OOOOl  gramme 
(agar  at  37°  C). 

''  No  streptococci  could  be  found  in  0-001,  0-0001, 
and  0-00001  gramme  (surface  agar  cultures 
at  37°  C).  To  test  further  the  negative 
evidence  as  to  streptococci  the  minute 
colonies  in  the  various  plates  were  frequently 
subcultured.  In  this  way  25  colonies  were 
subjected  to  more  or  less  attentive  study.  But 
the  result  was  wholly  negative  as  regards  the 
presence  of  streptococci. 

Soil       X. — Microbes  (9)  and  (10)  were  both  isolated  from 

0-001  gramme  (agar  at  37°  C).  Although 
clearly  of  peculiar  type  they  could  not  with 
certainty  be  differentiated  from  the  strepto- 
coccus class. 

Soil      XI. — Microbes  (11)  and  (12)  were  both  isolated  from 

00001  gramme  (agar  at  37°  C).  Although 
clearly  of  peculiar  type  they  could  not  with 
certainty  be  differentiated  from  the  strepto- 
coccus class. 

"No  streptococci  could  be  found  in  0-001,  0-0001, 
Soil  XII.        and  0-00001  gramme  (surface  agar  cultures  at 

XIII.  I      37°    C).     Twenty-nine    subcultures    of    the 

XIV.  I      minute  colonies  occurring  in  the  plates  were 
XV.         made,  but  they  all  yielded  negative  results  as 

regards  the  presence  of  streptococci. 


Soil 


VI. 
VII 
VIII.  1 
IX. 
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These  results  are  set  oat  in  Table  24,  and  in  Table  25  a  brief  app.b,No.4. 
account  is  given  of  the  morphological  and  biological  characters  of  Qn  thelnocu- 
the  streptococci  isolated.  lation  of  Soii 

^  with  Sewage ; 

by  Dr. 

HOUStOll. 

Table  XXIV. 

Showing,  as  regards  StrbptocOCCI,  the  results  of  the  bacterio- 
logical examination  of  Soils  I.,  II.,  III.,  IV.,  V.,  VI.,  VII., 
VIII.,  IX.,  X.,  XI.,  XII.,  XIII.,  XIV.,  XV. 

[Part  II.,  Series  A.] 


Description  of  the  ExT)erimeiit. 


0-001 
Oramme 
Ararat 

3700. 


0*0001 
Gramme 
Agar  at 

3700. 


ODOOOl 

Gramme 

Amr  at 

^0. 


Soil  L,  collected  previous  to  any  inocula- 
tion, December  5th,  1900. 

Soil IL^oollected  previous  to  any  inocula- 
tion, December  lOth,  1900. 

Soil  ILL,  collected  during  the  period  of 
inoculation,  but  previous  to  inoculation 
made  on  January  4th,  190L 

Soil  IV.,  collected  during  the  period  of 
inoculation,  and  subBeguent  to  inocula- 
tion made  on  January  lOth,  190L 


Soil  v.,  collected   immediately 
last  inoculation,  January,  SOth,  1901. 


collected   immediately  after  the 


Soil  VI..  collected  five  days  after  last 
inoculation,  February  4tb,  1901. 

Soil   VIL,  collected    13    days  after  last 
inooulation,  February  11th,  1901. 

Soil  ym..  collected  19  days  after  la9t 
inoculation,  February  I8th,  1901. 

Soil  EL,  collected  36  days    after 
inoculation.  February  35th,  1901. 

Soil    X,  collected   33   dairs   after 


days 

,  1901. 


last 


last 


inoculation,  Mutjh  4th 

Soil  XL,   collected    40    days    after   last 
inoculation,  March  11th,  190L 

Soil  Xn.,  ooUeoted   47   day^  after  last 
inoculation,  March  18th,  1901. 

Soil  XTTT..  collected  54  days  after   last 
inooulanon,  March  25th.  190L 

Soil  ZIV.,  collected  73    days  after  last 
inoculation,  April  13th,  1901. 

-,   __    _^ys 

inoculation,  April  22nd,  1901. 


Soil  XV.,  collected    83    days  after    last 


+1 


+1 


+« 


1+1 


+t 


^  ^ 


*  Streptococcus  (1). 

t  „  (2),  (isolated,  however,  from  a  gelatine,  not  an  agar  plate). 

I   ,^       „  (3)  and  (4). 

1  Microbe  (5),  (identity  doubtful). 

9  Streptococci  (6)  and  (7). 


Jf  "^H?)a*j?a§{  }(i*"«*y<lo,MfuI). 


m 


Are.  B.  No.  ^ 

On  tb.9  Inoco* 
lati6*lkx>rSoir- 
with  Sew4gd  s 
by  Dr.  ^  ' 
Houston. 


Table  XXV. 

Showing  the  chief  morphological  and  biological  characters  of  the 
Strkptococoi  (and  microbes  of  doubtful  species),  isolated 
from  SoUs,  III.,  IV.,  V.,  X.,  and  XI. 


[Part  II.,  Series  A.] 


strepto- 
coccus. 

Source. 

Morphology. 

Broth 
Cultures. 

Litmus  Milk 
Cultures. 

Bemarka. 

i              1              1 

Am  regards  Soils  L  and  IL  (collected  previous  to  the  inoculation) 

no  streptococci 

'   could  be  found  in  agar  cultures  (at  37°  C.)  containing  QrQOl,  ODOOl  and  ODOOOl 

gramme* 

1                             i                            1 

(1) 

0*001  gramme. 

Stains  well  by 

Diffuse  cloudi- 

By second  day 

Mice  inoculated 

Soil    nr.. 

Oram's  method 

ness.  37®  0. 

strong      acid 

sobcutaneously 
from       reo«n 

collected 

short    chains 

and«olid  olot 

during    the 
period       of 
inoculatio  n, 
but     just 

of  cocci 

37^  C. 

brolh  coltares 

Fi^    12,    Plate 

rem  ai  n  e  d 

■ee^insly  vn- 

preylouB  to 
inoculati  o  n 

made     on 

January  4th, 

190L     Agar 

atsro. 

(2) 

0*0001  gramme. 

Stains  well  by 

Transparent 

Little    or     no 

In    gelatine 

Soil     III; 

Qram'smethod 

broth  and  at 

visible  change. 

streak    and 

ThisBtrepto* 

extremely 

foot    of    tube 

plate  cultovst 
&Mfrow«k#a8 

coccus    was 

long  ohainp  of 

white   cloudy 

isolated 
from  a  gela- 
tine, not  an 

cocci. 

Figs.  13  A  14, 
Plate  XX. 

growth. 

like  8.  longus. 
Moiiquefeofton 

of  gelatine. 

agar  culture. 

Grew  better  at 
96P0.  th»« 
87«a 

(8) 

ODOOl  gramme. 
Soil      IV.. 

Short  to  medium 

Oloudi  n  ess 

Little     or     no 

In     gelatine 

chains  of  cocci. 

partly  diffuse 

visible  change? 

streak  culture 

ccllected 

Fig.    15,    Plate 

and    partly 
granular      in 

however. 

llie      ooloiy«B 

during    the 

acidity.  97'' 0. 

teadtorenAin 

period  of 
inoculati  o  n 

character. 

separate     and 

h7°C. 

ttemiotiteiuid 

and    subee- 

transparent 

quent    to 

looking.  No 
llquefkctioii.^  * 

inoculati  o  n 

made     on 

• 

JanuarylOth, 

1901.      Agar 

at  3700. 

(4) 

w              »«              »» 

Short  to  medium 

Diffuse  cloudi- 

Some    a^sidity. 

W                 •                 M 

chains  of  cocci. 

ness. 

no  clot 

Fig.    16,     Plate 

f(6> 

0*00001grammai  On   the  whole 
Soil      IV.,      seemed  to  be 

M                 fl                 M 

No      visible 

The  growtk  in 

change  in  two 

gelatine      was 

collected 

a  streptococcus 

days  at  37°  0. 

fttffgotttTe  itf  a 

during    the 

but  no  absolute 

streptoooeous. 

period  of 
inoculation 

conclusion  was 

the  colonies  re- 

arrived at. 

maining    very 

and    subR^ 

■  »  •»■          — 

quent    to 

having  a  trans- 

inoculation 

parent  look. 
No  '  Uquebio- 

made    on 

JanuarylOth, 

tton. 

1001.      Agar 

at  370  c. 

Tablb  XXV. —continued. 


A»p.B,Ha.4. 
pi]t)»Iwup- 


I 

Sonroe. 

CullUTBfl. 

Litmufl  milk 
Oultnrei. 

B_.. 

m 

o-mi„vam^ 

A  rtrtptocoiwnB 

Dlffiwo  cl  udl- 

Fairly     strong 

The  colon  leu  io 

801  (        V, 

I^ma  Bhott 

oes..  i7°C, 

acid,    but    no 

gelatine    groir 

collacted 

dot   ST'^r. 

ESS' 

"fcn"-   '■'"" 

minmoVn  Sa 

Hon.   "SS^ 

parent  loaltiur. 
No        Uquefac- 

nary     30th, 

iWL      Ag«r 

M37»a 

O) 

f  ormJng  fairly 

Clear  brotb,  at 
fool  and  sldea 

Unniydrrhiw- 

(8) 

TO»,p„.. 

Tmnspareat 

Faint     aeidilT. 
DO     clot,  and 

"ff.-j.rs.o-' 

trematv    lonB 

bat  beel  at  the 

lnimediftt.lr 

ohninJ 

onmnliu  ■  Itke 

meiunVle^i 

lower  tempera- 

"'^ie^ia 

jTOwth.  ao^c. 

the  loot  ofthe 
tub*.   80"  0. 

ture.           Ko 
uSatino!  °° 

Won.     "j^I 

uary     Mth, 

IMi;      A...iir 

M37'>a 

KS) 

O-Wlzranime. 

BoDchea          at 

Clear  broth,  at 

Xo       Chan  Re 

Grows  better  at 

Soir^JU 

(woUonLokins 

!rtd«  and  t'oot 

'wboiWUtCT. 

30=0.  than  R7=tt 

irrognUrly 

oftubentreaSy 

whltenlna    at 

In  gelatine  and 

iOitayiaftar 

«hapfd     ™IK 

toot    or  tube 

agar     culture! 

lAgtlaoeola- 

bum  !•«  oh  at  KB 

and    BllBhl 

Mqu.  March 

QlL-OCti     with 

gr>.wth.   20°  C. 

acidity  bui  no 

4tir       1»01. 

mnay  clemeotK 

clot.   Wl-C. 

luxuriant    and 

AgaiMara 

ot      ditlorled 
shape. 

Stilly      "th* 

TOO) 

Long  cbaiiiH  o( 
large  eof.rt  of 

TraDtiparHOt 
broth,  at  foot 
ol  tube  tIbcoub 

.. 

" 

KID 

TfT'^S 

In  broth  culture 

■».K-#o* 

By  second  day 
MronK      add 

"o-xsa 

ooUeotl^ 

shcrt       chain 

acd  »oUd  clou 

ISS'Si^ 

40  dats  utter 

BtreptoeoGOUB. 

arc. 

loBtlnoonlK- 

ID        celaltne 

icopic       ei- 

tlon.  Mamli 

nth,    isfli. 

brolb  otiltnres 

Agwutyrc. 

led     10      the 
belleC    that    It 
WB«  a  Btrcpto- 
coccus.  bnl   Id 
(Tclatine       and 

the"^  grow™ 

waa    bactllary 

In     character. 

Identitydonbt- 

fnL 

fOai 
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On  the  Iooou« 
lation  of  Soil 
with  Sewage ; 
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It  will  be  noted  that  no  streptococci  were  found  in  Soils  I.  and 
II.  collected  antecedent  to  the  inoculation  of  the  soil  with  London 
sewage.     But  in  Soils  III.  and  IV.,  collected  during  the  period  of 
inoculation,  and   Soil   V.,  collected   immediately  after    the    last 
inoculation,  streptococci  were  found.   In  Soils  VI.,  VII.,  VIII.,  and 
IX.,  collected  respectively  5,  12,  19,  and  26  days  after  the  last 
inoculation,  no  streptococci  could  be  found.     At  this  point  then 
it  might  reasonably  have  been  suspected  that  either  the.  streptococci 
had   perished    in    the  soil,   or  had  become  greatly  reduced   in 
numbers.    But  the  next  two  samples  of  Soil  (X.  and  XI.,  33rd  and 
40th  days)  contained  microbes  which,  although  peculiar  in  one  or 
more  respects,  could  not  with  certainty  be  distinguished   from 
streptococci.     One  might  indeed  have  ignored  them  by  reason  of 
their  exceptional  characters,  but  the  question  arises  would  these 
same   microbes  have   been   rejected  if  they  had  occurred  under 
circumstances  and  conditions  known   to   be  favourable   to   the 
presence  of  streptococci,  e.g.,  recent  pollution  of  animal  sort.     It 
will  be  remembered  that  in  previous  reports  I  have  always  sought 
to  draw  inferences  as  regards  streptococci  on  the  basis  of  dealing 
with  these  micro-organisms,  not  as  individuals  but  as  a  class.  And 
it  has  been  admitted  that  quite  possibly  there  may  be  microbes 
which,  although  belonging  to  the  streptococcus  tribe,  may  yet 
stand  apart  from  their  neighbours  in  one  or  more  respects  ;  for 
example,  in  the  possession  of  abilities  to  exist  temporarily,  if  not 
permanently,  under  saprophytic  conditions.      Possibly  microbes 
9, 10, 11,  and  12  are  to  be  thought  of  in  this  sense.     However  this 
may  be,  it  seems  certain  that  these  microbes  are  not  to  be  con- 
sidered as  wholly  comparable  to  the  streptococci  isolated  during 
(or  immediately  after)  the  period  of  soil  inoculation.     As  regards 
Soils  XII.,  XIII.,  XIV.,  and  XV.  no  streptococci  could  be  found. 


Summary  of  Series  A. 

In  general  summary  of  the  results  obtained  in  Series  A  (Part  II.) 
the  following  points  seem  worthy  of  note  : — 

"  Oas  "  in  gelatine  "  shake  "  cultures. — The  inoculation  of 
the  soil  with  London  sewage  led  to  a  material  increase 
in  the  number  of  gas-forming  bacteria  in  the  soil.  Subse- 
quent to  the  last  inoculation  a  somewhat  rapid  decrease 
in  their  numbers  was  noted. 

Indtil  curve, — The  effect  of  the  continued  addition  of  sewage 
to  the  soil  was  so  marked  that  Samples  V.  and  VI. 
(collected  respectively  immediately  after  the  last 
inoculation  and  five  days  later)  yielded  a  positive 
result  with  t^ish  gramme  of  soil.  Of  the  remaining 
nine  eoils  two  shewed  a  ten-fold,  four  a  hundred-fold, 
and  three  a  thousand-fold  decrease.  Although  the 
indol  curve  rose  and  fell  during  the  progress  of  the 
experiments,  there  could  be  no  question  that  its 
general  tendency  was  in  a  downward  direction. 

Spores  of  B.  enteritidis  sporagenes. — For  reasons  that  have 
been  already  dealt  with  the  observations  in  this  direc- 
tion allow  of  no  definite  conclusions. 
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B.coli. — ^The  experiments  judged  as  a  whole  pointed  to  the    app.b.No.4. 
relative    disappearance    from    the    Boil    of    coli-like  ontheinoon- 
microbes  subsequent  to  the  last  inoculation.     But  they  utionof  SoU 
also  seemed  to  indicate  that  some  strains  of  B.  coli  may  by  Dr.  ^^^  * 
retain  their  vitality  in  the  soil  for  a  considerable  period.  HouBton. 

Streptococci. — ^Antecedent  to  the  inoculations  no  streptococci 
were  found  in  the  soil  (Samples  I.  and  11.).  During 
the  period  of  inoculation  and  immediately  afterwards 
streptococci  were  found  in  a  minimal  quantity  of  the 
soil  (Samples  III.,  IV.,  and  V.).  Shortly  afterwards  they 
seemed  to  have  completely  perished  ;  but  in  two  of  the 
soils  (Samples  X.  and  XL,  collected  on  the  33rd  and 
40th  day)  microbes  were  found  which  could  not  with 
certainty  be  differentiated  from  the  streptococcus  class. 
Yet  they  were  widely  different  in  character  from  the 
streptococci  Isolated  from  the  earlier  samples  of  soil 
(Samples  III.,  IV.,  V.).  In  the  last  four  soils 
(Samples  XII.,  XIII.,  XIV.,  and  XV.)  no  streptococci 
were  foimd. 


Obnbral  Summary  and  Inferences  as  regards  Soil 
Investigations  during  the  Year. 

Some  hesitation  is  felt  in  drawing  definite  conclusions  even  after 
a  year's  work,  because  the  more  fully  the  subject  was  gone  into  the 
more  difficult  did  it  seem  to  me  to  be.  And  this  notwithstanding 
that  I  w.as  aided  by  a  considerable  experience  in  the  bacteriological 
examination  of  soils  and  of  sewage.  For  an  increase  of  knowledge 
in  these  matters  has  more  and  more  impressed  me  with  the  desir- 
ability of  exercising  great  caution  in  arriving  at  conclusions. 
Nevertheless  in  certain  directions  inferences  of  a  possibly  useful 
kind  may  I  think  be  drawn. 

Judging  from  Series  1  and  2  of  Part  1  there  was  no  itidicalion 
that  the  addition  of  sewage  to  a  soil  leads  to  a  marked  or  indeed  to 
other  than  temporary  increase  of  the  sewage  fnicrohe^  in  general  at 
the  expense  of  the  soil  bacteria.  On  the  contrary,  the  more  hardy 
soil  bacteria  seemed  to  oust  the  more  delicate  sewage  microbes  in  thp 
struggle  for  existence.  But  more  prolonged  work  in  this  direction 
is  called  for. 

Judging  from  Series  1,  2,  3,  Part  1,  and  Series  A,  Part  II,  the 
addition  of  sewage  to  a  soil  leads  to  an  increase  in  the  number  of 
^^gas-forming  bacteria.  But  sometimes  rapidly,  sometimes  more 
slowly,  t](iis  increase  wholly  or  in  great  measure  disappears. 
Occasionally  a  seeming  recrudescence  of  vitality  of  the  gas- 
forming  bacteria  takes  place. 

Judging  from  Series  3,  Part  1,  and  Series  A,  Part  II,  the  addition 
of  sewage  to  a  soil  leads  to  an  increase  in  the  number  of  indol- 
producing  bacteria.  This  increase  however  tends  to  be  soon  lost 
or  only  maintained  in  a  diminished  degree.  Periods  of  seeming 
recrudescence  of  vitality  among  these  indol-producing  bacteria 
would  seem,  to  be  indicated. 

Judging  from  Series  1,  2,  3,  Part  1,  and  Series  A,  Part  II,  the 
addition  of  sewage  to  a  soil  does  not  always  lead  to  as  great  an 

a9tt  2  H 
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It  will  be  noted  that  no  streptococci  were  found  in  Soils  !•  and 
II.  collected  antecedent  to  the  inoculation  of  the  soil  with  London 
sewage.  But  in  Soils  III.  and  IV.,  collected  during  the  period  of 
inoculation,  and  Soil  V.,  collected  immediately  after  the  last 
inoculation,  streptococci  were  found.  In  Soils  VI.,  VII.,  VIII.,  and 
IX.,  collected  respectively  5,  12,  19,  and  26  days  after  the  last 
inoculation,  no  streptococci  could  be  found.  At  thiS'  point  then 
it  might  reasonably  have  been  suspected  that  either  the.  streptococci 
had  perished  in  the  soil,  or  had  become  greatly  reduced  in 
numbers.  But  the  next  two  samples  of  Soil  (X.  and  XI.,  33rd  and 
40th  days)  contained  microbes  which,  although  peculiar  in  one  or 
more  respects,  could  not  with  certainty  be  distinguished  from 
streptococci.  One  might  indeed  have  ignored  them  by  reason  of 
their  exceptional  characters,  but  the  question  arises  would  these 
same  microbes  have  been  rejected  if  they  had  -occurred  under 
circumstances  and  conditions  known  to  be  favourable  to  the 
presence  of  streptococci,  e.g.^  recent  pollution  of  animal  sort.  It 
will  be  remembered  that  in  previous  reports  I  have  always  sought 
to  draw  inferences  as  regards  streptococci  on  the  basis  of  dealing 
with  these  micro-organisms,  not  as  individuals  but  as  a  class.  And 
it  has  been  admitted  that  quite  possibly  there  may  be  microbes 
which,  although  belonging  to  the  streptococcus  tribe,  may  yet 
stand  apart  from  their  neighbours  in  one  or  more  respects  ;  for 
example,  in  the  possession  of  abilities  to  exist  temporarily,  if  not 
permanently,  under  saprophytic  conditions.  Possibly  microbes 
9, 10, 11,  and  12  are  to  be  thought  of  in  this  sense.  However  this 
may  be,  it  seems  certain  that  these  microbes  are  not  to  be  con- 
sidered as  wholly  comparable  to  the  streptococci  isolated  during 
(or  immediately  after)  the  period  of  soil  inoculation.  As  regards 
Soils  XII.,  XIII.,  XIV.,  and  XV.  no  streptococci  could  be  found. 


Summary  of  Series  A. 

In  general  summary  of  the  results  obtained  in  Series  A  (Part  II.) 
the  following  points  seem  worthy  of  note  : — 

"  Oas  "  in  gelatine  "  sliake  "  cultures, — The  inoculation  of 
the  soil  with  London  sewage  led  to  a  material  increase 
in  the  number  of  gas-forming  bacteria  in  the  soil.  Subse- 
quent to  the  last  inoculation  a  somewhat  rapid  decrease 
in  their  numbers  was  noted. 

Indol  cu7we. — The  effect  of  the  continued  addition  of  sewage 
to  the  soil  was  so  marked  that  Samples  V.  and  VI. 
(collected  respectively  immediately  after  the  last 
inoculation  and  five  days  later)  yielded  a  positive 
result  with  io(}oxio  gramme  of  soil.  Of  the  remaining 
nine  eoils  two  shewed  a  ten-fold,  four  a  hundred-fold^ 
and  three  a  thousand-fold  decrease.  Although  the 
indol  curve  rose  and  fell  during  the  progress  of  the 
experiments,  there  could  be  no  question  that  its 
general  tendency  was  in  a  downward  direction. 

Spores  of  B.  efiteritidis  sporagenes, — For  reasons  that  have 
been  already  dealt  with  the  observations  in  this  direc- 
tion allow  of  no  definite  conclusions. 
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B.coli. — ^The  experiments  judged  as  a  whole  pointed  to  the    app.b,No.4. 
relative    disappearance    from    the    Boil    of    coli-like  ontheinooii- 
microbes  subsequent  to  the  last  inoculation.     But  they  utionof  SoU 
also  seemed  to  indicate  that  some  strains  of  B.  coli  may  by  Dr.  ^^^' 
retain  their  vitality  in  the  soil  for  a  considerable  period.  HouBton. 

Streptococci. — Antecedent  to  the  inoculations  no  streptococci 
were  found  in  the  soil  (Samples  I.  and  II.).  During 
the  period  of  inoculation  and  immediately  afterwards 
streptococci  were  found  in  a  minimal  quantity  of  the 
soil  (Samples  III.,  IV.,  and  V.).  Shortly  afterwards  they 
seemed  to  have  completely  perished  ;  but  in  two  of  the 
soils  (Samples  X.  and  XI.,  collected  on  the  33rd  and 
40th  day)  microbes  were  found  which  could  not  with 
certainty  be  differentiated  from  the  streptococcus  class. 
Yet  they  were  widely  different  in  character  from  the 
streptococci  isolated  from  the  earlier  samples  of  soil 
(Samples  III.,  IV.,  V.).  In  the  last  four  soils 
(Samples  XII.,  XIII.,  XIV.,  and  XV.)  no  streptococci 
were  found. 

Obnbral  Summary  and  Inferences  as  regards  Soil 
Investigations  during  the  Year. 

Some  hesitation  is  felt  in  drawing  definite  conclusions  even  after 
a  year's  work,  because  the  more  fully  the  subject  was  gone  into  the 
more  difficult  did  it  seem  to  me  to  be.  And  this  notwithstanding 
that  I  was  aided  by  a  considerable  experience  in  the  bacteriological 
examination  of  soils  and  of  sewage.  For  an  increase  of  knowledge 
in  these  matters  has  more  and  more  impressed  me  with  the  desir- 
ability of  exercising  great  caution  in  arriving  at  conclusions. 
Nevertheless  in  certain  directions  inferences  of  a  possibly  useful 
kind  may  I  think  be  drawn. 

Judging  from  Series  1  and  2  of  Part  1  there  was  no  indication 
that  the  addition  of  sewage  to  a  soil  leads  to  a  marked  or  indeed  to 
other  than  temporary  increase  of  the  sewage  microbes  in  general  at 
the  expense  of  tlie  soil  bacteria.  On  the  contrary,  the  more  hardy 
soil  bacteria  seemed  to  oust  the  more  delicate  sewage  microbes  in  thp 
struggle  for  existence.  But  more  prolonged  work  in  this  direction 
is  called  for. 

Judging  from,  Series  1,  2,  3,  Part  1,  and  Series  A,  Part  II,  the 
a4ditioQ  of  sewage  to  a  soil  leads  to  an  increase  in  the  number  of 
^^gas-forming  bacteria.  But  sometimes  rapidly,  sometimes  more 
slowly,  i^^^a  increase  wholly  or  in  great  measure  disappears. 
Occasionally  a  seeming  recrudescence  of  vitality  of  the  gas- 
forming  bacteria  takes  place. 

Judging  from  Series  3,  Part  1,  and  Series  A,  Part  II,  the  addition 
of  sewage  to  a  soil  leads  to  an  increase  in  the  number  of  indol- 
producing  bacteria.  This  increase  however  tends  to  be  soon  lost 
or  only  maintained  in  a  diminished  degree.  Periods  of  seeming 
recmdescence  of  vitality  among  these  indol-producing  bacteria 
would  seem,  to  be  indicated. 

Judging  from  Series  1,  2,  3,  Part  1,  and  Series  A,  Part  II,  the 
addition  of  sewage  to  a  soil  does  not  always  lead  to  as  great  an 
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APP.B,No.i.    increase  in  the  number  of  spores  of  B.  enteritidis  sporogenes  as 
Ontheinocu-    might  have  been  anticipated.     But  the  results  obtained  in  this 

direction  are  inconclusive,  and  to  some  extent  even  contradictory. 
The  soils  of  experiment  were  already  rich  in  the  spores  of  this 
anaerobe,  and  further  and  more  prolonged  work  seems  called  for 
with  soils  of  diverse  characters  before  useful  conclusions  can  be 
drawn.  Prima  facie  it  might  be  contended  that  the  spores  of  an 
anaerobe  would  neither  multiply  nor  diminish  in  the  surface  layers 
of  soil,  but  remain  as  a  record  of  past  pollution  during  a  period  of 
months  or  even  years.  To  some  extent  these  experiments  con- 
firmed this  view,  but  sometimes  the  results  seemed  to  indicate  a 
partial  disappearance  of  the  spores  B.  enteritidis  sporogenes  from 
the  soil.  In  connection  with  each  Series  certain  inferences  have 
been  noted  under  this  heading,  and  it  does  not  seem  to  me 
advisable  to  supplement  these  with  any  further  statement. 

Judging  from  Series  1,  2,  3,  Part  1,  and  Series  A,  part  II,  the 
addition  of  sewage  to  a  soil  greatly  alters  its  bacterial  composition 
in  respect  of  B,  coli  and  alli^  forms.  But  this  alteration  tends  to 
become  less  and  less  apparent  as  time  goes  on.  Sometimes  the 
relative  disappearance  of  B.  coli  is  rapid,  sometimes  mnch  more 
slow,  and  periods  of  a  seeming  return  to  vitality  are  not 
uncommon.  Moreover,  the  total  disappearance  of  microbes 
seemingly  akin  to  B.  coli  was  by  no  means  always  established, 
even  when  the  period  of  scrutiny  was  extended  over  weeks  and 
even  months.  But  there  can  be  little  doubt  that  the  experiments 
as  a  whole  tend  to  confirm  my  previous  inferences,  namely,  that  if 
B.  coli  does  not  perish  in  the  surface  layers  of  soil  it,  at  all  events, 
becomes  greatly  reduced  in  numbers  there  ;  so  that  its  presence 
in  a  soil  in  any  number  may  be  taken  as  affording  reasonable 
grounds  for  suspecting  pollution  of  comparatively  recent  sort.* 

Judging  from  Series  1,  2,  3,  Part  1,  and  Series  A,  Part  II,  the 
addition  of  sewage  to  a  soil  may  be  detected  by  the  presence  of 
streptococci  even  in  a  minimal  amount  of  the  soil  thus  polluted. 
But  their  disappearance  (relatively  if  not  actually)  seems  to  be 
extremely  rapid.  The  only  apparent  exceptions  occurred  in  the 
case  of  Series  A,  Part  II.  Here  microbes  were  isolated  on  the  33rd 
and  40th  day  (notwithstanding  negative  results  having  been 
obtained  on  the  5th,  12th,  19th,  and  26th  day)  after  the  last  inocula- 
tion, which  could  not  definitely  be  distinguished  from  streptococci, 
albeit  they  were  of  a  somewhat  peculiar  type.  But  even  admitting 
their  streptococcus  nature  and  their  relation  to  the  polluting 
material,  they  did  not  seem  to  me  to  be  in  any  way  comparable 
with  the  streptococci  isolated,  and  in  a  less  amount  of  soil,  during 
the  period  of  inoculation  of  the  soil  with  sewage.  Clearly  the 
experiments  as  a  whole  went  to  confirm  the  views  I  have  previously 
expressed  namely,  that  the  presence  of  streptococci  in  a  soil  points 
to  extremely  recent  contamination 


•  It  is  again  worth  noting  that  in  Series  3,  Part  I,  B.  coli  typical  in  all  respects 
was  isolated  from  O'Ol  gramme,  and  B.  coli  typical  in  all  respects  save  indol 
production  was  recovered  from  0*001  and  O'OOOl  gramme  of  soil  4  ooUeoted 
immediately  after  the  last  inoculation  with  sewage.  150  days  later  a  general 
sample  of  soil  was  collected  from  all  the  16  divisionB  of  the  plot.  From  this 
**  mixed  *'  sample  B.  coli  could  not  be  recovered  even  when  as  much  as  1  gramme 
of  th«  soil  was  uied  for  onltivation  purposes. 
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DIAGRAM  4, 

ShowiDg  the  dimensions,  &c.,  of  the  box  ((illed  with  loam) 
used  for  the  soil-inoculations  (Part  II,  Series  A).  The  soil 
was  inoculated  with  4  litres  of  London  crude  sewage  on  the 
following  dates,  namely,  December  20,  22,  24,  27,  29,  31,  1900  ; 
January  2,  4,  7,  9,  12,  14,  16,  19,  21,  23,  26,  28,  30,  1901.  Total 
amount  equal  76  litres. 
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Dimeuaions  (surfaoe  area)  =  50''  long,  12''  wide,  divided  into  20  equal  areas 
6"  X  5". 


Soil        I. — ^December    5. 

II. — December'l  0. 

Ill, — January      4. 

IV. — January    14. 

V. — January    30. 

VI.— February    4. 

VII.— February  11. 

VIII.— February  18. 

IX. — February  26. 

X. — March        4. 

XI.— March      11. 

Xn.— March      18. 

XHL- March      26. 

XIV.— AprU        13. 

XV.— April        2«. 


C(»llected  preyiouB  to  inoculation. 
Collected  previous  to  inoculation. 
Collected  previous  to  inoculation  on  that  date. 
CoUected  subsequent  to  inoculation  on  that  date. 
Collected  subsequent  to  last  inoculation. 
Collected    5  days  after  last  inoculation. 
CoUeoted  12  days  after  last  inoculation. 
Collected  19  days  after  last  inoculation. 
Collected  20  days  after  la^t  inoculation. 
Collected  33  days  after  last  inoculation. 
CoUected  40  days  after  last  inoculation. 
Collected  47  days  after  last  inoculation. 
Collected  64  days  after  last  inoculation. 
CoUected  73  days  after  last  inoculation. 
CoUected  82  days  after  last  inoculation. 
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App.B,Na.i.  Meteorological  Obsbbvations  at  Cotewold,  Maldon  Road, 
onthsiDocn-  Wallington,  Surrey  {within  half  *  mile  of  the  plot  of  land 

lAtion  or  Boll  used  for  the  expf-rimenta  detailed  in  Part  I.  of  this  report). 

Height  above  O.D.  140  ft.    Time  9  a.m.    Rain  gange  5  in. 

Height  above  ground  4  ft.  1  in. 
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Mbtborologioal  Observations  at  Cotswold,  Maldon  Road,    app.  b.  no.  4. 
Wallington,  Surrey  (within  half  a  mile  of  the' plot  of  land  ontheinocu- 
used  for  the  experiments  detailed  in  Part  I.  of  this  report).  ^hsS^SSi 
Height  above  O.D.  140  ft.    Time  9  a.m.     Rain  gauge  5  in.  grDr. 
Height  above  ground  i  ft.  1  in,— continued.  HonRton 
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APP.ii,No.4.  Mbtborologioal  Observations  at  Cotswold,  Maldon  Road 

Onthltoouu  Wallington,  Surrey  (wUhm  half  a  mile  of  the  plot  of  land 

uaonotBon"  used  for  the  experimentH  detailed  io  Part  I  of  thia  report). 

wiigSBwage;  Height  above  O.D.  140  ft.    Time  9  a.m.     Rain  gauge  5  in. 

HoMtoo.  Height  aliove  ground  4  ft.  1  in  — ronlinueiL 
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No.  5. 

Report  on  the  Nature  of  the  Antagonism  of  the  Soil  to  the    App.B.Na«w 
Typhoid  Bacillus  ;  by  Dr.  Sidney  Martin,  F.R.S.  on  th^fttnn 

of  the  Antago- 
nism of  the 

In  four  previous  reports*  the  conditions  under  which  the  typhoid  xj^h^d^ 
bacillus  may  grow  in  one  or  other  kind  of  soil  have  been  con-  Sj^^MSfAi^ 
sidered.     It  is  not  necessary  here  to  repeat  all  the  results  attained,  fas. 
Those  which  are  of  importance  from  tlie  point  of  view  of  the 
present  year's  report  are  as  follows  : — 

1.  In  certain  virgin  soils,  consisting  chiefly  of  sand  or  peat, 

and  which  have  never  been  cultivated,  the  typhoid 
bacillus  does  not  grow  nor  live  under  any  condition  of 
the  soil,  sterilised  or  unsterilised. 

2.  If  these  virgin  soils  are   placed  under  cultivation,  they 

become  capable,  when  sterilised,  of  maintaining  the 
typhoid  bacillus  for  a  certain  limited  period. 

3.  In   cultivated  soils — i.e,^  those  containing  organic  matter, 

that  have  been  sterilised — the  bacillus  lives  for  a  pro- 
longed period,  and  spreads  through  the  soil.  If,  how- 
ever, the  bacillus  be  added  to  a  cultivated  soil,  sterilisa- 
tion of  which  has  been  omitted,  the  micro-organism 
cannot  be  obtained  from  such  soil  after  twelve  days 
or  so. 

It  is  evident  that  the  antagonism  of  the  virgin  soil  to  the  typhoid 
bacillus  is  not  of  the  same  nature  as  that  of  the  cultivated  or 
organically  contaminated  soil.  In  the  virgin  soil  there  are  but 
few  bacteria ;  moreover,  the  antagonism  of  this  soil  to  the  bacillus 
is  observed  even  if  the  soil  be  sterilised.  This  antagonism  may, 
with  great  probability,  be  ascribed  to  the  virgin  soil  being  an 
unsuitable  culture  medium — not  containing  organic  matter  in 
sufficient  quantity,  or  of  a  proper  nature,  to  enable  the  bacillus  to 
live  and  grow.  This  is  not  the  case,  however,  with  the  cultivated 
soils,  since  these  furnish,  when  sterilised,  an  excellent  culture 
medium  for  the  typhoid  bacillus.  The  antagonism  of  the  natural 
cultivated  soil  to  the  bacillus  is  to  be  attributed  to  some  condition 
other  than  the  composition  of  the  soil.  In  the  last  two  reports 
this  antagonism  of  soil  to  the  bacillus  was  ascribed  to  the 
bacteria  naturally  present  in  the  soil,  some  of  which  are  putrefac- 
tive, and  all  of  which  multiply,  to  a  very  great  extent,  when  the 
soil  is  moistened  and  kept  warm.  It  was  shown  indeed  (see  report 
1899-1900)  that  there  were  individual  bacteria  in  soil  which  were 
capable  of  beating  out  the  typhoid  bacillus  from  either  a  liquid 
medium  or  a  sterilised  portion  of  soil,  when  the  soil  bacterium 

*  Report  of  the  MedioAl  Oilkser  of  the  Local  €k>yerniiieQt  BoM^  189<^^ 

1899-99, 1899-1900, 
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App.  B,No.5.  and  the  typhoid  bacillus  were  inoculated  at  one  and  the  same 

On  theNature  time.    The  degree  of  this  antagonism  varied  with  individual  soil 

nism^t^^**"  ^^icteria.      In  experiments  with  particular  soil  bacteria,   it  was 

Sou  to  the  found  that  the  typhoid  bacillus  got  the  upper  hand,  although,  in 

ScUhis :  by  ™^st  instances  it  was  the  soil  bacterium  which  killed  the  typhoid 

Dr.  Martin.  bacillus. 


F.B.8. 


The  nature  of  this  observed  antagonism  of  soil  bacteria  to  the 
typhoid  bacillus  is  the  subject  of  the  present  report.  '      ' 

The  typhoid  bacillus  cannot  live  and  grow  except  in  the  presence 
of  organic  matter  containing  nitrogen.  Thus  it' lives  for  only  a 
short  time  in  sterilised  distilled  or  tap  water.  Its  vitality  is  pro- 
longed if  peptone  be  added  to  the  medium.  The  nature  of  the 
antagonism  to  the  typh^d  bacillus  shown  by  the  soil  bacteria 
may,  a  priori,  be  due  : — 

1.  To  the  exhaustion  of  the  nutritive  quality  of  the  medium 

owing  to  the  rapid  growth  and  development  of  the  very 
numerous  soil  bacteria ;  or, 

2.  To  a  special  antagonism  of  the  chemical  products  of  the 

soil  bacteria  to  the  typhoid  bacillus. 

In  the  first  case  the  soil  bacteria  would  usurp  all  the  nutriment 
at  the  expense  of  the  typhoid  bacillus,  so  that  the  latter  (being 
non-spore  bearing)  would  die,  while,  in  the  second  case,  the  pro- 
ducts of  the  bacteria  would  act  as  poisons  to  the  typhoid  bacillus. 
If  antagonistic  bodies  were  formed  by  the  soil  bacterid,' it  is  probable 
that  they  would  be  produced  either  by  a  cliemical  tothsformation 
of  the  proteid  substances  of  the  medium,  or  by  the  Excretion  by 
these  bacteria  themselves  o]^  some  poisonotis  ^bstance  or 
substances.  ^ 


Method  op  Investigation. 

The  method  of  investigation  was  to  separate  the  aerobic  bacteria 
from  a  particular  sample  of  soil,  and  to  test  thei'r  antagbhism  to  the 
typhoid  bacillus.  The  degree  of  antagonism  bf  sOll  bacteria  t6  the 
typhoid  Ibacillus,  as  has  been  shown,  varies,  but,  for  the  purpose 
of  the  present  research,  no  attempt  was  made  to  obtain  &  bacterium 
of  the  greatest  possible  antagonism.  The  experiments  vfere  with 
two  bacteria,  both  of  which  eventually  catised  the  disappearance 
of  the  typhoid  bacillus  from  the  media.  Most  of  the  )Bxp6rim^t8 
however  refer  to  only  one  micro-organism,  which  possessed  v4ry 
characteristic  appearances,  both  microscopically  alid  lA  culture 
media.  j      ^ 


First  Series  of  Experiments  with  a  single  soil  bacterium  . — 

1  Sterilised  soil  used  as  a  medium ;  this  was  inoculated  at 
the  same  spot  with  the  soil  bacterium  and  with  the 
typhoid  bacillus,  an4  tjie  Japse  of  time  o^sorv^  lj§fe^ 
tue  typhoid  bacillus  disappeared^     " -     *»    ?  • 
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2.  4^  liquid  mediiun,  consisting  of  or4inary  peptone  broth  in    app.b,No.i 

distilled  water  to  the  amount  of  5  per  cent,  'fhis  was  on theNatui 
inoculate4  with  the  soil  jbacterium  and  with  t)ie  typ|ioid  of  t|ia  Aatagt 
bacillus,  and  observed  as  before.         '  s^totiS' 

Typhol4 

3.  A  liquid  medium  of  ordinary  peptone  broth  :  In  one  series  BapUiiw;  by 

'  of  expteriments  the  soil  micro-organism  and  the  typhoid  ?iS*"^ 
bacillus  were  added  together;  in  another  series,  the 
typhoid  bacillus  was  added  first,  and  allowed  to  grow 
for  several  days  before  addition  of  the  soil  bacterium. 
The  time,  in  these  media,  in  which  the  typhoid  bacillus 
disappeared,  was  determined. 

4.  The  soil  bacterium  was  allowed  to  grow  for  certain  periods 

in  a  liquid  medium  containing  peptone.  This  medium 
was  then  filtered,  and  the  effect  on  the  typhoid  bacillus 
of  this  filtrate  minus  the  bodies  of  the  bacteria  was 
tested. 

^osf;  of  t)ie  experiments  were  conducted  at  37°C. ;  some  were 
made  at  22^*0.  ' 

Seconcf  Series  of  Experiments. — In  these  the  growth  of  the 
typhoid  bacillus  was  tested  in  the  filtrate  of  liquid  media  con- 
taining peptone  after  a  portion  of  soil  had  been  added  thereto  and 
the  liquid  incubated  for  some  days  at  37^0. 

First  Sbribs  of  Expbrimbnts  with  a  Singlb  Soil 

Bactbrium. 

1.  The  soil  used  was  a  specimen  of  the  garden  soil  employed  in 
the  experiments  recorded  in  last  year's  report,  in  which  it  was 
shown  that  the  typhoid  bacillus  would  live  not  longer  than  twelve 
days  in  the  unsterilised  soil,  and  this  only  when  such  soil  contained 
a  small  quantity  of  moisture.  Ten  or  twelve  aerobic  bacteria  were 
isolated  from  this  soil,  and  the  one  chosen  for  investigation  was  a 
YQ)r^  characteristic  bacillus,  consisting  of  slender  rods,  varying  in 
leiigth  iihd  forming  spores.  On  the  surface  of  the  agar  plate,  or 
oh' the  agar  slope,  the  colonies  were  very  characteristic.  Whitish 
di*  pearl  white  in  colour,  they  spread  in  feathery  branched  masses 
all  over  the  medium ;  under  a  l6w  power  of  the  microscope 
the  spreading  colonies  were  seen  in  wavy  masses,  somewhat 
resembling  the  spreading  colonies  of  some  forms  of  proteus.  In 
the  gelatine  plate  branching  colonies  formed,  which  liquefied  the 
medium  in  t|iree  days.  On  potato  a  copious,  yellowish  (|ifi^use 
growth  was  evi4ent  in  t^ree  days.  Milk'  was  coagulated  in  24 
hours,  and  broth  at  37°  became  turbid,  and  a  thick  white  scum  and 
deposit  formed.  ~  !No  indol  reaction  was  obtained  kti&r  eigj^t  or 
21  days*  growth.  Broth  became  a  dark  rec^dish  brown  colour 
on  the  continued  growth  of  the  bacterium,  but  no  putrefactive 
odour  was  at  any  time  developed. 

No  specific  name  can  be  given  to  this  bacillus,  which 
resicmblcs,  in  some  of  its  characteristics,  foirms  of  proteus  and 
of  B.  ^ame^tosus.  ft  w||l  ^  referred  to  ip  |;^e  ^epp^  as 
6.  l|ini4cQ|i& 
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Art,  B,  Mo.  fl^        2.  The  cultnres  of  the  typhoid  bacillus,  which  were  need  in  this 

)ii  theMatnre  investigation,  were  obtained  from  the  spleens  of  patients  who  died 

dam* fth^^  ^^  *^®  disease ;  they  were  subjected  to  all  the  tests,  in  order  to 

toiitothe^  ensure  that  the  growth  was  pure.     From  time  to  time,  during  the 

JaSuuf  •  by  ^^^^  course  of  the  investigation,  these  tests  were  repeated,  including 

>r.  Martin,  the  serum  reaction.    The  tests  need  not  be  detailed,  inasmuch  as 

""AS.  ^jj^y  were  fully  considered  in  last  year's  report. 


Experiment  I. — Antagonism  of  B,  Ramijicans  to  the  Typhoid 

Bacilltis  in  Sterilised  Soil* 

The  soil  used  was  the  Chichester  soil,  which  had  been  employed 
for  experiments  recorded  in  previous  reports.  Unsterilised,  it  was 
inimical  to  the  typhoid  bacillus ;  sterilised,  it  served  as  a  good 
culture  medium.  Three  Erlenmeyer  flasks  were  used,  con- 
taining soil  to  the  depth  of  about  three-quarters  of  an  inch. 
Distilled  water  was  added  till  the  soil  was  just  moist,  and  the 
flasks  were  sterilised  in  the  autoclave.  They  were  proved  to  be 
sterile  by  adding  a  small  portion  of  broth,  which  was  incubated 
subsequently. 

To  flask  I.  were  added,  in  the  centre  of  the  soil,  eleven  drops 
of  a  broth  culture  of  the  typhoid  bacillus,  forty-eight  hours 
old. 

To  fla^sk  II.  were  added  12  drops  of  a  broth  culture  of  B.  rami- 
flcansy  six  days  old. 

To  flask  III.  were  added  12  drops  in  each  instance  of  the  same 
cultures  of  the  typhoid  bacillus  and  of  B.  ramifl^afis.  The  flasks 
were  placed  in  the  incubator  at  37°. 

The  method  of  testing  for  the  presence  of  the  bacteria  was  the 
same  as  that  described  in  the  last  report,  namely,  taking  a  portion 
of  the  soil,  adding  it  to  broth,  incubating  for  16  to  24  hours,  and 
then  brushing  the  broth  over  the  surface  of  agar  plates.  Instead 
of  a  camels'  hair  brush,  a  brush  made  of  fine  platinum  wire  was 
used,  and  was  found  more  convenient. 

First  testing  in  24  hours. — Tested  by  the  above  method,  flask  I. 
gave,  on  one  agar  plate,  a  pure  and  copious  growth  of  the  typhoid 
bacillus.  Flask  II.  gave  a  pure  and  copious  growth  of  B. 
ramificans.  From  flask  III.  four  agar  plates  were  made.  Plate  I. 
showed,  in  24  hours,  a  copious  growth  of  B.  ramificans,  as  well  as 
several  groups  of  colonies  of  the  typhoid  bacillus.  Plate  11. 
showed  a  moderate  growth  of  B.  ramificans,  as  well  as  numerous 
discrete  colonies  of  the  typhoid  bacillus.  Plates  III.  and  IV. 
showed  pure  colonies  of  B.  ramificans,  and  more  numerous 
colonies  of  the  typhoid  bacillus.  Taking  it  all  in  all,  therefore, 
the  typhoid  bacillus,  in  24  hours,  was  obtained  in  about  the  same 
quantity  as  B.  ramificans. 

Second  testing  in  flve  days. — Flask  III.  only  was  tested,  four 
iigar  plates  being  made.    Three  of  the  plates  ahowed  a  ofx^Mm 
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growth  of  the  B.  ramificans^  as  well  ad  nnmelroas  colonies  of  the  app.  B^o.  k. 

typhoid  bacillus.    In  the  fourth  plate  there  was  only  a  slight  ontheNaturfe 

growth  of  each  bacillus.     In  five  days,  therefore,  there  was  no  nism^ofth©***' 

tendency  of  the  typhoid  bacillus  to  disappear.  Sou  to  the 

Typhoid 

Third  testing  in  12  days. — All  three  flasks  were  tested.     From  Dr.  Martin, 
flask  I.  a  pure  and  copious  growth  of  the  typhoid  bacillus  was  ^'^^' 
obtained,  and  from  flask  II.  a  pure  and  copious  growth  of  the  B. 
ramificans.    Four  plates  were  made  from  flask  III.,  showing  a  very 
copious  growth  of  B.  ramificans,  but  also  numerous  colonies  of  the 
typhoid  bacillus. 

Fourth  testing  in  18  days. — Four  plates  were  made  from  flask 
III.,  each  of  which  showed  only  a  moderate  number  of  colonies  of 
the  typhoid  bacillus  and  of  B.  ramificans. 

Fifth  testing  in  26  days. — Four  plates  were  made  from  fiask 
III.,  each  of  which  showed  a  copious  growth  of  B.  ramifi- 
cans, but  a  much  fewer  number  of  colonies  of  the  typhoid 
bacillus  than  had  been  found  in  the  plates  from  the  previous 
testings. 

Sixth  testing  in  33  days. — Four  agar  plates  were  made  from 
flask  III.,  each  of  which  showed  a  copious  growth  of  the  B.  rami- 
ficans, but  no  colonies  of  the  typhoid  bacillus. 

The  result,  therefore,  of  the  experiment  showed  that  B 
ramificans,  in  sterile  soil,  causes  a  diminution  of  the  typhoid 
bacillus  in  about  twenty-six  days,  and  beats  it  out  of  the  field 
in  about  thirty-three  days.  The  antagonistic  power  of  the 
B.  ramificans  is  therefore  not  as  great  as  that  of  some  of  the 
other  soil  organisms  which  had  been  previously  investigated. 
It  did,  however,  possess  antagonistic  power,  and,  being 
a  non-putrefactive  bacillus,  the  investigation  of  the  cause 
of  the  antagonism  was  considered  as  likely  to  lead  to  more 
interesting  results  than  if  it  had  been  a  putrefactive  micro- 
organism. 


Experiment    II. — Antagonism    of   the    B.  Ramificans    to    the 
Typhoid  Bacillits  in  a  Liquid  Medium  at  22°C. 

This  experiment,  in  a  liquid  medium,  was  conducted  in  flasks 
each  containing  200  cc.  of  distilled  water,  to  which  were  added 
10  cc.  of  peptone  broth. 

To  fUisk  7.  15  drops  of  broth  culture  of  B,  ramificans  were 
added,  3  days  old. 

lo  flask  II.  was  added  a  similar  quantity  of  broth  culture  of  the 
typhoid  haciUuSy  4  days  old. 

'Yo  flask  III.  was  added  a  similar  quantity  of  each  of  the  cultures 
i>f  the  typhoid  baciUus  and  of  B.  ramificans. 
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After  inoculation,  the  flasks  were  kept  in  an  incubator,  at  20**  to 
22°C.  '    '' 

In  such  a  medium,  and  at  such  a  temperature,  the  typhoid 
bacillus  grows  but  slowly.  It  does  grow,  however,  and  its 
vitality  is  not  impaired,  even  after  months,  as  will  be  seen  in  the 
record  of  the  experiment. 

First  testing  in  24  hours, — The  testing  was  performed  in  each 
instance  by  brushing  the  liquid  with  a  ^atinum  brush  oyer  the 
surface  of  agar  plates. 

Flask  I.  gave  a  pure  and  copious  growth  of  the  6.  ramificans; 
flask  II.  a  pure  and  moderate  growth  of  the  typhoid  bacillus. 
From  flask  III.  three  agar  plates  were  made,  all  of  which  showed 
a  copious  growth  of  the  6.  ramificans,  but  no  colonies  of  the 
typhoid  bacillus. 

Second  testing  in  2  days. — Six  agar  plates  were  made  from 
flask  III.,  in  all  of  which  a  pure  and  copious  growth  of  th« 
B.  ramificans  was  found,  but  no  colonies  of  the  typhoid 
bacillus. 

[It  may  here  be  noted  that  the  failure  to  obtain  the  typhoid 
bacillus  from  a  mixture  of  bacteria,  even  if  six  agar  plates  are 
used,  does  not  prove  that  tfie  bacillus  is  absent,  if  the  testing  is 
only  done  once.  Three  or  four  testings  must  be  performed, 
using  several  agar  plates,  before  the  absence  of  the  typhoid 
bacillus  can  be  affirmed.  This  is  shown  in  the  results  of  several 
experiments.] 

Third  testing  in  7  days, — Flasks  I.  and  II.  showed  a  pure 
growth,  respectively,  of  the  B.  ramificans  and  of  the  typhoid 
bacillus.  From  flask  HI*  six  plates  were  made,  three  of  which 
showed  a  pure  growth  of  the  B.  ramificans.  Each  of  the  other 
three  plates  showed  a  growth  of  the  B.  ramificans,  but  also  many 
colonies  of  the  typhoid  bacillus.  Of  particular  colonies  from  two 
of  the  plates  sub-cultures  were  made  in  broth,  and  subsequently 
demonstrated  to  be  those  of  the  typhoid  bacillus. 

Fourth  testing  in  10  days. — Flasks  I.  and  II.  still  showed 
growth  of  the  bacilli  with  which  they  were  inoculated.  From 
flask  III.  four  agar  plates  were  made,  two  of  which  showed  a'pure 
growth  of  the  B.  ramificans  ;  the  other  two  showed  numerous 
colonies  of  the  B.  ramificans,  but  also  five  or  six  groups  of  the 
typhoid  bacillus. 

Fifth  testing  in  14  days. — Four  plates  were  made  from 
flask  III.  Three  of  these  showed  a  pure  growth  of  B.  ramificans. 
On  the  fourth  plate  were  about  thirty  colonies  of  the  typhoid 
bacillus,  which  were  sub-cultured  in  broth,  and  subsequently 
shown  to  be  this  bacillus. 

Sixth  testing  in  21  days. — Four  plates  were  made  from  flask  III. 
All  showed  a  growth  of  the  B.  ramificans.  In  one  t^e  growth 
was  pure,  but,  m  the  other  three,  thei^e  Were  isolaied  cdldiiies  of 
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tfie  typhoid  bacilluB.    At  this  time,  the  resnlts  of  the  test  appeared    ap».  b,  Mo.  6. 
to  show  that  the  typhoid  bacillus  was  diminishing.  onthfimtiirt 

of  the  Anttffo- 

Seventh  testing  in    45  days. — From  flasks  I.  and    II.    were  gSTtotft* 

obtained  a  pure  and  copious  growth  of  the  B.  ramificans  and  the  Typhoid 

typhoid  bacillus  respectively.      Four    plates    were   made    from  DrfSSinl^ 

flask   III.,  all   of   which  showed  a  copious  growth  of    the    B.  ^-^s- 
ramificans,  but  no  colonies  of  tlie  typhoid  bacillus. 

Eighth  testing  in  54  days. — Six  agar  plates  were  made  from 
flask  III,  All  showed  a  growth  of  the  B.  ramificans,  and  in  four 
plates  the  growth  was  pure.  In  the  remaining  two  plates  there 
were  altogether  three  colonies  of  the  typhoid  bacillus.  These 
were  subcultured,  and  proved  to  be  this  bacillus.  From  the 
seventh  testing  it  might  have  been  concluded  that  the  typhoid 
bacillus  was  absent  in  fiask  III.  The  eighth  testing,  however, 
showed  that  a  few  bacilli  were  still  left. 

Ninth  testing  in  71  days. — Flasks  I.  and  II.  still  gave  a  pure 
and  copious  growth  of  th^  B.  ramificans  and  of  the  typhoid  bacillus 
respectively.  From  fiask  III,  four  agar  plates  were  made,  all  of 
which  showed  a  copious  growth  of  the  B,  ramificans,  but  no 
colonies  of  the  typhoid  bacillus. 

ITenth  testing  in  72  days. — Flasks  I.  and  II.  still  gave  a  pure 
and  copious  growth  of  the  bacillus  they  each  contained.  Five 
plates  were  made  from  flask  III.,  in  all  of  which  was  a  copious 
growth  of  the  B,  ramificans,  but  no  colonies  of  the  typhoid 
bacillus. 

Results. — The  results  of  the  experiments  are  that,  in  a  watery 
medium,  containing  5  per  cent,  of  peptone  broth,  the  B.  rami* 
ficans  is  antagonistic  to  the  typhoid  bacillus,  causing  a  marked 
dinmiution  in  the  quantity  in  45  days,  and  subsequently  completely 
beating  it  out  of  the  field. 

The  control  fiask,  containing  the  typhoid  bacillus  (fiask  II.),  at 
the  end  of  the  experiment  gave  a  puie  culture  of  the  bacillus, 
which  was  subjected  to  all  the  tests,  and  gave  the  characteristic 
reactions. 


Experiment  III. — Ghrowth  of  the  Typhoid  Bacillus  in  the  Filtrates 
of  the  media  in  which  B.  Ramificans  had  groum  for  73 
days. 

Flasks  I.  and  ,111.  of  Experiment  II.  were  filtered  through  a 
Chamberland  filter  at  the  end  of  the  experiment,  that  is,  after  the 
B.  ramificans  had  been  growing  for  73  days.  About  10  cc.  of  each 
filtrate  were  placed  in  each  of  several  tubes,  and  the  sterility  of 
the  liquids  tested  by  incubating  the  tubes  for  21  hours.  A  tube 
of  each  of  the  filtrates  was  then  inoculated  with  a  broth  culture 
of  the  typhoid  bacillus,  and  a  control  broth  tube  made  at  the 
same  time. 
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First  testing  in  S4  hours. — The  testing  was  done  on  an  agar 
slope.  The  control  tube  showed  a  copious  growth.  Agar  slope 
cultures  made  from  the  filtrates  of  flasks  I.  and  III.,  showed  only 
a  few  discrete  colonies,  with  a  slight  turbidity  in  the  water  of 
condensation. 

Second  testing  in  3  days, — A  copious  growth  was  obtained  from 
the  control  tube,  but  no  growth  from  the  filtrates,  either  of 
flask  T.  or  III. 

Third  testing  in  6  days. — The  same  result  was  obtained  as  from 
the  last  testing. 

The  experiment  showed  in  regard  of  filtrates  of  a  culture  medium 
in  which  the  B.  ramificans  had  been  growing  for  a  length  of 
time,  that  this  medium  had  been  so  changed  as  to  become 
antagonistic  to  the  typhoid  bacillus ;  with  the  result  that  when 
inoculated  into  such  medium  the  typhoid  bacillus  died  within 
three  days. 

One  of  the  above  tubes  was  re-inoculated  with  the  typhoid 
bacillus,  and  a  fresh  control  made,  but,  although  a  copious  growth 
was  obtained  from  the  control  tube  in  24  hours  and  again  in  6  days, 
no  growth  could  on  either  occasion  be  obtained  from  the  tube 
containing  the  filtrate. 

A  subsequent  experiment  was  performed,  in  which  the  growth 
of  the  typhoid  bacillus  in  these  filtrates  was  compared  with  that 
of  the  B.  coli  communis,  and  with  that  of  B.  enteritidis  of  GlUrtner. 
The  cultures  of  the  typhoid  bacillus  and  of  the  other  two  bacilli 
were  especially  tested  as  regards  their  purity  before  being  used 
for  experiment.  The  testing  of  the  fate  of  the  bacilli  in  the 
filtrates  was  made  in  the  same  way  as  before  ;  that  is,  by  drawing 
a  portion  of  the  filtrate  in  a  large  platinum  loop  over  the  surface 
of  a  slope  agar  tube. 


First  testing  in  24  Jwurs. 


Tube  inoculated 

with  typhoid 

bacUlus. 

Tube  inoculated 

with  bacillus  coli 

communis. 

Tube  inoculated 

with  baciUus 

enteritidis  Gartner. 

Filtrate  of  Flask  J[., 
experiment  IL 

— 

— 

— 

Filtrate    of    Flaak 
ITI.,    experiment 
IL 

— 

GopiouB  growth 

— 

Oontrol  tube 

— 

Gopiont  growth 

— 
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Second  Testing  in  4  Days. 


Tnbe  inoculated 

with  typhoid 

bacillus. 

1 

Tube  inoculated 

with  bacillus 

ooli. 

Tube  inoculated 

with  bacillus 

Gartner. 

Filtarate  of  Flask  I., 
experiment  11. 

Copions  growth. 

Copious  jfrowth. 

Copious  growth. 

Filtrate    of     Flask 
III.,    experiment 
II. 

^— 

Copious  growth. 

Control  tnbe 

Copious  growth. 

Copious  growth. 

Copious  growth. 
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Third  Testing  in  7  Days. 


Tube  inoculated 

with  typhoid 

bacillus. 


Tube  inoculated 

with  bacillus 

ooli. 


Tube  inoculated 

with  bacillus 

Gartner. 


Filtrate  of  Flask  I , 
experiment  II. 

Filtrate  of  Flask 
IILf  experiment 
IL 

Control  tube 


No  growth. 


Copious  growth. 


Oopiow  growth. 
Copions  growth. 

Copious  growth. 


No  growth. 


Copious  growth. 


Fourth  Testing  in  10  Days. 


Tube  inoculated 

with  typhoid 

bacillus. 


Tube  inoculated 

with  bacillus 

coli. 


Tube  inoculated 

with  bacillus 

Gartner. 


Filtrate  of  Flask  I., 
experiment  II. 

FUtrate  of  Flask 
III.,  experiment 
II. 

Oontrol  tube 


No  growth. 


Gopioue  growth. 


Copious  growth. 


Copious  cprowth. 


Copious  growth. 


No  growth. 


Gopious  growth. 
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App.B,  No.Gb  Subsequent  testings  of  the  filtrate  of  flask  I.,  experiment  II. 
OntheNatur*  Containing  the  B.  coli  communis,  showed  that  there  was  no 
oitiie  Antago-    diminution  of  the  bacillus  in  25  days. 

nism  of  the 
Soil  to  the 

bISuu?-  b  While,  therefore,  the  filtrates  of  the  watery  broth  in  which  the 

Dr.  Martin/      B.   ramificans  had  grown  were   distinctly   antagonistic    to    the 
^•^®"  typhoid  bacillus  and  to  Gartner's  bacillus,  they  did  not  appear  to 

have  any  effect  on  the  growth  of  the  B.  coli  communis ;  a  fact 
altogether  consistent  with  the  well  known  greater  resistance  of  the 
B.  coli  communis. 


Experiment  IV, — Antagonism  of  B.  ramificans  to  the  2h/phoid 
Bacilhis  in  broth  at  ZTC^  giving  tJie  Typlmd  Bacillus 
four  days'  start  therein. 

Two  fiasks  were  prepared,  each  containing  50  cc.  of  peptone 
broth.  Both  were  inoculated  with  a  broth  culture  of  the  typhoid 
bacillus  30  hoars  old,  and  were  placed  in  the  incubator  at  37''C. 
Four  days  later  the  purity  of  the  growth  was  tested  in  each  flask, 
and  the  growth  was  found  to  consist  solely  of  the  typhoid  bacillus. 
One  flask  (flask  I.)  was  now  inoculated  with  12  drops  of  a  broth 
culture  of  the  B.  ramificans,  4  days  old.  The  other  fiask  (flask  II.) 
served  as  a  control. 

First  testing  in  24  hours, — The  testing  was  carried  out  in  the 
same  way  as  in  the  previous  experiments,  namely,  by  brushing 
the  liquid  over  the  surface  of  agar  plates. 

Three  agar  plates  were  made  of  flask  I.,  and  each  plate  showed 
a  large  number  of  colonies  of  the  typhoid  bacillus,  and  a  much 
smaller  number  of  colonies  of  the  B.  ramificans. 

Second  testing  in  3  days, — Three  plates  were  made  from 
flask  I.,  and  very  numerous  colonies  of  both  bacilli  were 
obtained. 

Third  testing  in  7  days, — Six  plates  were  made  from  flask  I. 
In  only  two  of  these  plates  was  there  any  growth.  This  con- 
sisted chiefly  of  colonies  of  the  typhoid  bacillus,  and  to  a 
less  extent  of  the  B.  ramificans.  One  colony  of  the  typhoid 
bacillus  was  cultivated  in  broth,  which  was  subsequently 
brushed  over  an  agar  plate  and  found  to  be  a  pure  culture  of  this 
bacillus. 

Fourth  testing  in  14  days, — Six  plates  were  made  of  flask  I. 
In  one  plate  there  was  no  growth.  Each  of  the  other  pMt<MB 
showed  colonies  of  the  B.  ramificans  and  of  the  typhoid  bacilltiLB. 
The  colonies  of  the  B.  ramificans  were  greatly  in  excess  of  thoee 
of  the  typhoid  bacillus. 

Fifth  testing  in  37  days. — Five  agar  plates  were  mada  from 
flask  I.  Each  of  these  showed  a  large  growth  of  the  B.  ramiflcans, 
but,  in  contradistinction  to  the  last  testing,  only  one  plate  showed 
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any  colonies  of  the  typhoid  bacillua.    In  this  plate  seven  discrete  .  ap?.b,5o.5. 
colonies  were  observed  on  the  Nature 

of  the  Antaffo- 
nisQi  of  the 

Sixth  testing  in  52  days, — Flask  I.  now  showed  a  thick  deposit,  souto  the 
above  which  the  liquid  was  dark  reddish  brown,  and  almost  Bl^uf;br 
clear.      Flask  II.  had  the  appearance  of  a  broth   culture  of  the  £^y*^°* 
typhoid  bacillus  of  long  standing.    There  was  a  deposit,  and  the 
broth    was    very   turbid,  but    showed    no    appreciable    change 
in  colour.    From  flask  II.  a  pure  culture  of  the  typhoid  bacillus 
was  obtained.     From  flask  I.  six  agar  plates  were  made,  three 
of  which  showed  growth  of  the  B.  ramificans,  but  no   colonies 
of  the  typhoid  bacillus.      In  the  three  other  plates  no  growth 
appeared. 

Seventh  testing  in  56  days, — ^Flask  II.  showed  a  pure  culture  of 
the  typhoid  bacillus.  From  flask  I.  five  agar  plates  were  made,  in 
all  of  which  there  was  growth  of  the  6.  ramificans,  but  no 
colonies  of  the  typhoid  bacillus. 

These  results  show  that,  in  broth  at  37 ''C,  even  when  the  typhoid 
bacillus  is  given  a  start,  6.  ramificans  causes  its  diminution  in 
37  days,  and  its  disappearance  in  53. 

The  growth  in  the  control  flask  was  subjected  to  the  tests  for 
the  typhoid  bacillus  at  the  end  of  the  experiment,  and  was  found 
to  be  a  pure  growth  of  this  bacillus. 

The  contents  of  flask  I.  were  now  filtered  through  a  Chamberland 
filter,  and  the  filtrate  placed  in  tubes,  the  sterility  of  their  contents 
being  tested  by  incubation.  This  filtrate  was  then  used  for 
testing  the  vitality  of  the  typhoid  bacillus  in  it,  as  related  in  the 
following  experiment. 


Experiment  V. — Qrowth  of  the  Typhoid  Bacillus  in  the  Filtrate 
of  ExpefHment  IV  Aftergrowth  therein  of  B.  Ramificans 
for  67  days. 

A  tube  of  the  filtrate  was  inoculated  with  an  agar  culture 
of  the  typhoid  bacillus,  a  control  broth  tube  being  made  at  the 
same  time. 

First  testing  in  24  honrs, — ^In  the  control  tube  the  broth  was 
turbid.  In  that  containing  the  filtrate  the  liquid  was  clear,  and 
showed  no  apparent  growth :  And  this  contrast  between  the  two 
tubes  remained  the  same  during  the  whole  course  of  the 
experiment. 

Tested  on  slope  agar  the  control,  tube  gave  a  copious  growth  of 
the  typhoid  bacillus.  From  the  filtrate  of  experiment  IV.  only  four 
small  colonies  were  observed,  with  some  growth  in  the  water  of 
condensation. 

8963  8  1 
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APP.B,  No.^  Second  testing  in  2  days. — From  the  control  tube  a  copious 
On  the  Nature  gTOwth  was  obtained ;  from  the  other  tube  only  a  slight  growth  in 
nLm^ot^*^         water  of  condensation. 

Sou  to  the 

BaciUaa;  by  Third  testing  in  4  days, — The  control  tube  gave  a  copious  and 

p!ba*'*^       P^re  growth,  but  no  growth  was  obtained  from  the  tube  containing 
the  filtrate. 

Fourth  testing  in  8  days. — The  same  result  was  obtained  as  in 
the  last  testing,  a  copious  growth  from  the  control  tube  ;  no  growth 
from  the  filtrate. 

It  is  thus  obvious  that  the  products  of  the  6.  ramificans 
are  inimical  to  the  growth  of  the  typhoid  bacillus ;  that  is,  this 
micro-organism  converted  in  67  days  a  favourable  culture 
medium  into  one  hostile  to  the  vitality  of  the  typhoid  bacillus. 
In  the  following  experiment  the  duration  of  the  growth  was  only 
21  days. 


Experiment  VL    Growth  of  the  Typhoid  Bacillus  in  Broth  in 
which  tlie  B.  Ramificans  had  grown  for  21  days. 

A  flask  containing  100  cc.  of  broth  was  inoculated  from  an  agar 
growth  of  the  B.  ramificans,  and  incubated  at  37°  C.  A  copious 
growth  occurred,  the  purity  of  which  was  ascertained  by  cultivation 
at  the  end  of  21  days,  after  which  the  contents  of  the  flask  was 
filtered  through  a  Chamberland  filter.  The  filtrate  was  placed  in 
tubes,  and  sterilised  in  the  autoclave  twenty  minutes.  Inocula- 
tions on  slope  agar  showed  the  tubes  to  be  sterile.  Two  tubes 
(I.  and  II.)  were  now  inoculated  with  a  whole  agar  culture 
of  the  typhoid  bacillus,  and  a  control  tube  made  at  the  same 
time. 

First  testing  in  24  hours. — The  control  tube  gave  a  copious 
pure  growth  of  the  typhoid  bacillus.  Tube  I.  gave  a  few  colonies, 
and  tube  II.  showed  one  colony  on  the  slope  agar,  and  a  slight 
growth  in  the  water  of  condensation. 

Second  testing  in  14  days. — An  agar  plate  was  made  from  each 
of  the  tubes.  That  of  the  control  tube  showed  a  copious  and  pure 
growth  of  the  typhoid  bacillus.  From  tubes  I.  and  IL  no  growth 
was  obtained. 

Third  testing  in  18  days. — Gave  the  same  result. 

Fourth  testing  in  33  d<iys. — Also  gave  the  same  result. 

Thus :  in  less  than  fourteen  days  living  typhoid  bacilli  which 
had  been  introduced  in  large  quantity  into  the  liquids  were  all  of 
them  killed. 
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At  the  end  of  the  experiment  the  tubes  were  re-inoculated  with  a  app.  b.No.  5. 

fresh  broth  culture  of  the  typhoid  bacillus,  and  a  fresh  control  was  on  th^ature 

made.    These  tubes  were  quite  clear,  contrasting  strongly    wi4h  oftheAntago- 

the  control.    The    results    of  this  second   inoculation    were  as  sSito the^ 

follows  : —  Typhoid 

BaoiUus ;  by 
Dr.  Martin, 

First  testing  in  24  hours, — A  copious  growth  from  the  control  ^•^•®- 
tube,  and  a  moderate  growth  from  tubes  I.  and  II. 

Second  testing  in  5  days, — One  plate  of  each  filtrate  tube  was 
made,  each  of  which  showed  very  slight  growth  of  tte  typhoid 
bacillus. 

Third  testing  in  7  days, — From  the  control  tube  a  copious  and 
pure  growth  of  the  typhoid  bacillus  was  obtained  ;  from  tube  I. 
(agar  slope)  only  a  moderate  growth  of  discrete  colonies,  with 
some  turbidity  in  the  water  of  condensation.  From  tube  II.  one 
colony,  with  some  growth  in  the  water  of  condensation,  was 
obtained. 

Fourth  testing  in  12  days, — The  control  tube  still  gave  copious 
growth  of  the  typhoid  bacillus,  but  from  tubes  I.  and  II.  no 
growth  was  obtained. 

The  antagonism  of  this  soil  micro-orgaiftsm  to  the  typhoid 
bacillus,  which  has  been  demonstrated  in  the  experiments  just 
described,  is  no  doubt  possessed  bv  other  soil  bacteria.  Some 
experiments  were  performed  with  another  bacterium,  obtained 
from  the  same  soil,  which  produced  putrefactive  decomposition 
of  proteids.  It  was  a  sufficiently  characteristic  bacillus, 
although  it  could  not  be  named.  On  agar  it  presented  a  very 
definite  appearance  ;  yellowish,  opaque,  like  porcelain,  rapidly 
growing,  with  edges  which  were  digitate  or  heaped  up. 
On  potato  it  gave  a  yellowish  brown  moist  growth.  Milk  was 
coagulated  within  48  hours,  and  then  rapidly  digested. 
On  gelatine  a  slow  growth  formed,  which  produced  slow  lique- 
faction of  the  medium,  and  the  formation  of  large  bubbles  of 
gas.  Two  flasks,  each  containing  100  cc.  of  peptone  broth,  were 
inoculated  with  this  bacillus,  and  placed  in  the  incubator  at 
37°C.  Flask  I.  was  filtered  in  14  days,  and  flask  II.  in  39  days. 
Some  of  the  tubes  were  sterilised  in  the  autoclave,  and  some 
unsterilised  so  as  to  ascertain  whether  heat  produced  any  change 
in  the  medium.  These  tubes  were  then  inoculated  with  the 
typhoid  bacillus,  a  control  broth  tube  being  made  at  the  same 
time,  and  the  testing  of  the  tubes  proceeded  with  at  regular 
intervals.  The  control  broth  tube  showed,  during  the  whole 
of  the  experiment,  an  increasing  turbidity  and  deposit  produced 
by  the  typhoid  bacillus,  and  in  this  sense  it  contrasted  strongly 
with  the  other  tubes,  which  remained  clear,  while  only  a  few 
of  them  showed  any  appreciable  deposit.  Even  when  the 
testing  showed  that  living  typhoid  bacilli  were  present,  this 
great  contrast  between  the  control  and  the  experimental  tubes 
remained.  The  testings  were  all  done  on  slope  agar,  and  resulted 
as  follows  :— 
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Flask  I.  (Broth  culture  of  soil  bacillus.) 

Experiment  (a). 


Days  of  testing. 

Sterilised  filtrate. 

Unsterilised  filtrate. 

6  days. 

Qrowth. 

Qrowth. 

23  days. 

Slight  growth. 

Moderate  growth, 

S4  days. 

Slight  growth. 

Very  slight  growth. 

44  days. 

Very  slight  growth. 

Very  slight  growth.' 

64  days. 

Slight  growth. 

Slight  growth. 

86  days. 

No  growth. 

One  colony. 

Experiment  (b). 


Days  of  testing. 

Sterilised  filtrate. 

Unsterilised  filtrate. 

24  hoars. 

Gftrowth. 

Growth. 

16  days. 

Very  little  growth. 

Moderate  growth. 

• 

27  days. 

Moderate  growth. 

Moderate  growth. 

37  days. 

Moderate  growth. 

No  growth. 

67  days. 

Moderate  gprowth. 

No  growth. 

79  days. 

Very  slight  growth. 

No  growth. 

Days  of  testing. 


24  hours. 
7  days. 
18  days. 
37  days. 
68  days. 


Experiment  (c). 


Sterilised  filtrate. 


Unsterilised  filtrate. 


Growth. 

Moderate  growth. 
Moderate  growth. 
Copious  growth. 
Slight  growth. 


Growth. 
Few  Colonies. 
Moderate  growth. 
Moderate  growth. 
Slight  growth. 


In  this  experimeiit,  not  more  than  an  inhibiting  power  on  the 
growth  of  the  typhoid  bacillas  was  shown  ;  a  fact  the  more  evident 
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in  the  naked  eye  appearances  of  the  tubea,  which  remained  quite  app.  b,  No.  1 

clear  although  the  control  tube  showed  great  turbidity  and  thick  qj, theNatnro 

deposit.  of  the  Antago- 
nism of  the 

No   further    experiments  were  performed    with  this  micro-  ^^^^^ 

organism.  Baoillue ;  by 


Second  Sbribs  of  Experiments. 

Instead  of  using  a  single  soil  bacterium,  as  in  the  previous 
series,  experiments  were  now  performed  by  adding  small  portions 
of  the  soil  to  liquid  media,  in  order  to  determine  what 
degree  of  antagonism  to  the  typhoid  bacillus  was  produced  in 
these  media  by  the  growth  in  them  of  a  plurality  of  soil  micro- 
organisms. Five  experiments  from  this  point  of  view  were 
performed. 

Experiment  VIL — The  effect  on  the  Vitality  of  the  Typhoid 
Bacillus  of  Broth  in  which  putrefaction  was  produced  by 
a  variety  of  Soil  Bacteria. 

To  a  flask  containing  50  cc.  of  peptone  broth  there  was  added 
a  small  portion  of  Chichester  soil.  Advanced  putrefaction 
occurred  during  incubation  at  37°  C,  and  the  flask  was  filtered 
in  12  days.  The  filtrate  was  placed  in  tubes,  and  its  sterility 
ascertained  by  testing.  One  tube  of  filtrate  and  a  control  broth 
tube  were  each  inoculated  from  a  broth  culture  of  the  typhoid 
bacillus. 

First  testing  in  24  hours. — The  control  tube  gave  a  copious 
growth  on  agar  slope.  From  the  tube  containing  the  filtrate 
only  a  slight  growth  of  the  typhoid  bacillus  occurred  in  the 
water  of  condensation. 

Second  testing  in  3  days, — A  copious  growth  was  again  obtained 
from  the  control  tube  on  an  agar  plate,  but  from  the  tube  con- 
taining the  filtrate  no  growth  was  obtained. 

Third  testing  in  6  days, — Gave  the  same  results. 

The  filtrate  bad  destroyed  the  typhoid  bacillus  in  less  than  three 
days.  The  tube  was  re-inoculated  with  the  typhoid  bacillus, 
and  a  fresh  control  also  made. 

Result  of  t/iis  Second  Inoculation. 

First  testing  in  24  hours, — ^A  copious  growth  was  obtained  from 
the  control  tube,  but  no  growth  from  the  tube  containing  the 
filtrate. 

Second  testing  in  6  days. — Gave  the  same  result. 

The  result  of  this  experiment  clearly  shows  that  the  soil 
micro-organisms  collectively  rapidly  transformed  the  broth 
medium,  which  is  highly  favourable  to  the  typhoid  bacillus,  into  a 
medium  which  was  antagonistic  to  and  quickly  caused  the  death  of 
the  bacillus. 


Dr.  Martin, 
F.R.8. 
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Experiment  VIII.. 

For  such  change  in  the  culture  medium  as  that  above  recorded, 
one  must  look  to  a  change  in  the  proteids  contained  therein.  Hence, 
in  another  experiment  the  amount  of  proteid  was  diminished, 
liquids  being  used  as  culture  media,  consisting  of  200  c.c.  of  distilled 
water,  and  10  c.c.  of  peptone  broth.  This  mixture  was  almost 
colourless,  having  a  faint  yellow  tinge.  A  small  portion  of 
Chichester  soil  was  added  to  the  medium  in  the  flask,  which  was 
incubated  at  37°C.  for  22  days,  when  it  was  filtered.  At  first  a  great 
growth  of  bacteria  had  occurred,  causing  putrefaction ;  but  bactei'ial 
growth  then  ceased  to  a  great  extent,  and,  at  the  time. of  filtration, 
there  was  no  putrefactive  smell.  The  filtrate  was  collected  in 
tubes,  and  the  sterility  of  the  liquid  ascertained  by  agar  cultivation. 
One  tube  was  inoculated  with  a  broth  culture  of  the  typhoid 
bacillus,  a  control  tube  being  also  made. 

First  testing  in  24  hours. — ^A  copious  growth  was  obtained  from 
the  control  tube,  but  no  growth  from  the  tube  containing  the 
filtrate.  Subsequent  testings  in  three  and  six  days  gave  the 
same  result.  The  tube  was  then  re-inoculated  with  the  typhoid 
bacillus,  and  tested  in  24  hours  and  six  days.  But  no  growth 
was  obtained. 

This  then  was  a  liquid  which  was  absolutely  fatal  to  the  vitality 
of  the  typhoid  bacillus. 

Another  experiment  was  undertaken  to  test  the  vitality  of  the 
typhoid  bacillus,  6.  coli  communis,  and  G^tner's  bacillus  in  this 
filtrate. 

First  testing  in  4  days. 


Tube  inoculated 

with  typhoid 

bacillus. 


Tube  inoculated 

with  bacillus 

coli. 


Tube  inoculated 

with  baoiUua 

Gartner. 


Filtrate  of   experi- 
ment VIII. 

Control       


No  gn^owth. 


Ck)piou8  growth. 


No  growth. 


Ck)piou8  growth. 


Moderate  gprowth. 


Ck)piou8  growth. 


Second  testing  in  7  days. 


Tube  inoculated 

with  typhoid 

bacUlus. 


Tube  inoculated 

with  bacillus 

coli. 


filtrate  of  experi- 
ment VIII. 
Control       ...        ... 


No  growth. 
Copious  growth. 


No  growth. 
Copious  growth. 


Tube  inoculated 

withbadUuB 

Gartner. 


No  growth. 
Copious  growth. 
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A  third  testing  was  made  in  10  days,  and  a  similar  result 
obtained. 
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On  the  Nfttnra 
of  the  Antaco- 

The  filtrate,  therefore,  was  as  fatal  to  the  B.  coli  communis  and  to  gj^f^  tS* 
the.B.  Gartner  as  to  the  typhoid  bacillus. 


Typhoid 
Bacillus;  by 
Dr.  Martiii, 
FJEL8. 


Experiment  IX. 

A  similar  experiment  to  the  last  was  performed  with  the  same 
amount  of  culture  medium  of  the  same  composition,  and  with  the 
same  kind  of  soiL  The  bacteria  were  allowed  to  grow  for  13  days, 
when  the  putrefactive  smell  had  disappeared.  The  liquid  was 
now  filtered,  and  the  filtrate  placed  in  tubes,  and  the  sterility  was 
ascertained  by  cultivation.  For  comparison  with  this  filtrate,  two 
other  flasks  were  made,  one  containing  200  c.c.  of  distilled  water, 
and  the  other  300  c.c.  of  tap  water,  both  being  sterilised.  A  small 
portion  of  soil  was  added  to  these  flasks,  and  the  bacteria  allowed 
to  grow  for  21  days,  when  the  liquid  was  filtered,  and  placed,  like 
the  previous  filtrate,  in  the  tubes,  their  sterility  being  also  ascer 
tained.  The  object  of  thus  incubating  the  soil  in  water  was  to' 
determine  whether  the  bacteria  which  grew  excreted  any  sub- 
stance inimical  to  the  typhoid  bacillus.  The  results  which  are 
given  in  the  following  table  are  not  conclusive  one  way  or  the 
other. 

Separate  tubes  of  each  of  the  above  filtrates  were  inoculated  with 
the  typhoid  bacillus,  with  B.  coli  communis,  and  with  GMner*s 
bacillus  ;  and  a  control  tube  of  similar  culture  medium  was  made 
in  each  instance. 


First  testing  in  24  hours. 


Tube  inoculated 

with  typhoid 

bacUlns. 

Tube  inoculated 

with  baciUuA 

ooli. 

Tube  inoculated 

with  bacillus 

Gartner. 

Filtrate  of  growth 
in  distilled  water 
for  21  days. 

No  growth. 

Moderate  growth. 

Moderate  growth* 

Control     '  •« 

No  growth. 

Ko  growth. 

Ko  growth. 

Filtrate  of  growth 
in  tap  water  for 
21  days. 

A  few  colonieB. 

Moderate  growth. 

Six  colonies* 

Control      

Moderate  growth. 

Moderate  growth. 

Copious  growth. 

Filtrate  of  growth 
in  broth  water  for 
13  days. 

Moderate  growth. 

Moderate  growth. 

Moderate  growth. 

Control      

Gopions  growth. 

CopiooB  growth. 

Copious  growth. 
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Second  testing  in  i  days. 


Tube  inoculated 

with  typhoid 

baoulns. 

Tube  inoculated 

with  bacillus 

ooli. 

Tube  inoonlated 

with  bacillus 

G&rtner. 

Filtrate  of  growth 
in  distilled  water 
for  21  days. 

No  growth. 

No  growth. 

No  growth. 

Oontrol      

No  growth. 

No  growth. 

No  ifiowth. 

Filtrate  of  growth 
in  tap  water  for 
21  days. 

No  growth. 

No  growth. 

No  growth. 

Control      

No  growth. 

No  growth. 

No  growth. 

Filtrate  of  growth 
in  broth  water  for 
13  days. 

No  growth. 

No  growth. 

No  growth. 

Control       

Copious  growth. 

Copious  growth. 

i 

Copious  growth. 

The  general  conclusions  that  are  to  be  drawn  from  experi- 
ments VIIJ.  and  IX.  are  that  the  bacteria  in  the  soil  can  readily 
^rodncej  from  proteid  bodies,  substances  which  are  inimical  to  the 
typhoid  bacillus. 


Experiment  X. 

To  each  of  six  flasks,  containing  severally  about  50  cc.  of  pep- 
tone broth,  a  small  quantity  of  Chichester  soil  was  added,  and  the 
flasks  placed  in  the  incubator  at  37°C.  A  copious  growth  of 
bacteria  appeared  in  each  flask.  Two  flasks  were  filtered  at  the 
end  of  two.  days;  other  two  at  the  end  of  sev^n  days,  and  the 
remaining  two  at  the  end  of  14  days.  The  filtrates  were  placed 
in  test  tubes,  and  used  for  determining  their  effect  on  the  typhoid 
1)acilluB. 

Experiment  X,  {a^—Filtrate  after  TwoJ)ays*  Chrowth. — One 
tube  (A)  was  inoculated  with  the  typhoid  bacillus';  another  tube 
(B)  was,  after  being  boiled  momentarily,  and  cooled,  inoculated 
with  the  typhoid  bacillus ;  a  third  ordinary  broth  tube  (C) 
served,  after  inoculation  with  the  typhoid  bacillus,  as  a  con- 
trol. The  growth  in  these  tubes  was  tested  at  two  days,  six 
days,  ten  days,  and  14  days,  after  the  inoculation.  In  every 
instance  copious  and  pure  growth  of  the  typhoid  bacillus  was 
obtained. 

Result. — Two  days'  putrefaction  of  peptone  broth  does  not 
yield  a  filtrate  which  is  inimical  to  the  growth  of  the  typhoid 
bacillus. 
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Experiment  X,  (6.) — Filtrate  after  Seven  Days^  Orowth. — This  app.  b,  Kaft. 

filtrate  was  tested  in  the  same  way  as  the  first  filtrate.    One  tnbe  qd  theNfttoM 

was  unboiled,  and  one  tube  was  boiled  for  30  seconds  ;  and  these  as  ottiie ^njjvo- 

well  as  a  broth  control  were  inoculated  with  the  typhoid  bacillus.  soiTto  fhe 

They  were  all  tested  in  24  hours.    The  control  tube  gave  a  copious  BaciUu?-  by 

and  pure  growth,  but  no  growth  was  obtained  from  either  of  the  Dr.  Mftr4ii» 

tubes  containing  the  filtrate.  ^"^^^ 

Result. — ^The  experiment  shows  that,  not  only  does  seven  days^ 
putre&ction  yield  a  filtrate  hostile  to  the  typhoid  bacillus,  but 
boiling  does  not  diminish  this  property  of  the  filtrate. 

It  was  necessary  to  determine  what  body,  or 'bodies,  in  the 
filtrate,  possessed  the  power  of  killing  the  typhoid  bacillus. 
During  the  process  of  putrefaction,  the  peptone  present  in  the 
broth  is  decomposed,  and  at  the  end  of  14  days  practically 
disappears.  But  the  filtrate  of  peptone  broth,  after  14  days* 
putre&ction,  gives  a  precipitate  on  boiling  ;  showing  the  presence 
of  some  coagulable  proteid  which  was  not  present  in  the  peptone 
broth  before  putre^tion  had  occurred.  The  peptone  is  broken 
up  by  putrefaction  into  very  numerous  bodies.  Some  of  these 
are  gases ;  others  are  foul  smelling  indol  compounds ;  while 
others,  again,  belong  to  various  groups  of  diamines  and  ptomaines. 
For  testing  the  effect  of  the  products  of  putrefaction  on  the  growth 
of  the  typhoid  bacillus,  they  were  roughly  divided  into  proteid 
products,  and  bodies  soluble  in  alcohol,  that  is  an  alcoholic 
extract.    These  were  separated  in  the  following  way  : — 

The  clear  and  sterile  filtrate  of  broth,  putrefied  in  seven  to 
fourteen  days  by  the  soil  organisms,  was  evaporated  to  dryness  in 
vacuo  at  a  temperature  of  50^  to  55°  C.  When  dry,  it  was  ex- 
tracted for  24  hours  with  absolute  alcohol,  and  the  alcohol 
decanted.  The  residue,  after  washing  with  fresh  alcohol  and 
drying,  was  dissolved  in  water,  re-precipitated  with  alcohol,  and 
wash^ ;  finally  dissolved  in  water,  and  dried.  This  was  the 
proteid  part  of  the  liquid,  and  weighed  0'151  gramme.  The 
alcoholic  extract  was  evaporated  to  dryness,  and  re-dissolved 
in  absolute  alcohol,  leaving  the  mineral  salts  behind.  The 
amount  obtained  was  0-192  gramme.  It  was  free  from  offensive 
smell,  as  all  the  foul  smelling  bodies  and  gases  had  been  removed 
during  the  process  of  distillation. 

The  effect  on  the  typhoid  bacillus  of  these  derivatives  of 
putrefaction  was  tested  as  follows  : — 

Experimetit  X.  (c.)— Diluted  broth  was  used  as  a  culture 
medium  for  the  bacillus  ;  namely  95  cc.  of  distilled  water,  with 
5  cc.  of  peptone  broth  added.  In  this  culture  medium  the  typhoid 
bacillus  will  live  and  multiply  for  ten  weeks  or  more.  {See 
experiment  II.)  Five  cubic  centimetres  of  this  culture  medium 
was  placed  in  each  of  four  test  tubes. 

(A.)  The  alcoholic  extract  (0192  gramme)  was  dissolved  in 
3  cc.  of  sterilised  water.  One  cc.  of  this  solution  was  added  to 
one  broth  tube  (A,)  ;  2  cc.  added  to  another  tube  (A,).  The  per- 
centage of  alcoholic  extract  in  (A.)  was  therefore  equal  to  1-07, 
and  in  <As)  equal  to  1*83. 
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&.rp.B,No.6ii  (B.)  The  proteid  precipitate  (0-151  gramme)  was  dissolvedin 
1*5  cc.  of  water,  and  added  to  a  broth  tube  (to  be  termed  B),  the 
percentage  being  2'S2. 

The  tubes  (Ai),  (Aj),  and  (B)  were  boiled  after  adding  the 
extracts. 

(C.)  A  control  tube  was  made  of  broth  water  alone. 

All  these  tubes  were  inoculated  with  the  typhoid  bacillus  from 
a  broth  culture. 

The  first  testing  was  in  about  eighteen  hours  and  a  half ;  an 
agar  slope  subculture  from  each  tube  being  made.  In  tubes  (B) 
and  (C)  a  copious  and  pure  growth  of  the  typhoid  bacillus  was 
obtained.  But  no  growth  whatever  was  obtained  from  tubes  (Ai) 
and  (Aa).  A  second  testing  in  forty-seven  hours  gave  a  like 
result. 

Experunent  X.  {d.) — After  the  last  experiment  was  con- 
cluded there  were  added  in  each  instance  to  tubes  (Ai)  and  (As) 
1*5  c.c.  of  a  broth  culture  of  the  typhoid  bacillus  two  days 
old,  in  order  to  test  whether  the  medium  could  kill  a  large 
quantity  of  these  bacilli.  This  was  found  to  be  the  case. 
On  testing  the  tubes  seventy-two  hours  after  inoculation, 
no  growth  was  obtained,  showing  that  the  bacilli  were  all 
dead. 

Result — It  is  therefore  quite  clear  that  the  property  of  inhibiting 
and  killing  the  typhoid  bsLcillus  resides  in  the  putrefactive  bodies 
soluble  in  alcohol,  and  not  in  the  proteid  substances. 


Effect  of  the  Filtrates  on  the  Motility  of  the  Typhoid  Bacillus. 

The  liquids  which  had  been  found  hostile  to  the  typhoid  bacillus 
were  now  tested  as  regards  their  effect  on  the  motility  and 
clumping  of  the  bacillus  within  24  hours.  But  they  were  shown 
not  to  have  any  effect  in  this  sense.  In  the  testing,  equal  parts  of 
the  filtrate  and  of  a  24  hours  old  broth  culture  of  the  typhoid 
bacillus  were  used. 


Reactions  of  Liquids  with  Typhoid  Broth  Culture. 

First  Control, 

Actively  motile.    In  two  hours  slight  clumping  and  aggregation 
of  bacilli  at  edges. 


Filtrate  of  Flask  /.,  Experiment  Ii. 

3.40  p.m.  Motile,  but  congregating  at  edges. 
4.10    „     Still  motile. 

5.35    „     No  true  clumping,  a  few  motile  bacilli  in  centre  of 
field ;  most  are  lying  motionless  around  edge. 
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Second  Control.  app.b^no.6. 

On  the  Natnra 

12.13  p.m.  Actively  motile.  SlJS'otgr- 

1.0      „  Do.  ;  some  at  edge  not  moving.  Typhoi?* 

1.30    „  Do.  ;  some  at  edge  not  moving.  DrfSSii^ 

2.10    „     Motile ;  more  at  edges  not  moving. 

24  hours.    Many  still  moving  ;  most  at  edges  not  moving. 

Filtrate  of  experiment  VIII 

42.30  p.m.  Actively  moving. 

1.5      ,9  D9.  ;  some  at  edges  not  moving. 

1.30    „  Do.  ;  very  few  small  clumps. 

2.12    „  Moving ;  very  few  small  clumps. 

24  hours.    Some  typical  clumps  in  field ;    few  bacilli   moving 

about ;  many  at  edge  not  moving. 

Filtrate  of  Experiment  IV. 

12.27  p.m.  Actively  moving. 

1.7  ,,     Many  not  moving,  but  collected  at  edges.     No  true 

clumps. 

1.27    „     Less  active,  and  some  small  clumps  forming. 

2.15  „  Do.  do. 
24  hours.    No  clumps ;  many  still  motile ;  most  not  moving. 

Filtrate  of  Experiment  VII.    (Smells  very  unpleasantly.) 

12.45  p.m.  Actively  motile. 

1.8  „  Do.  ;  not  yet  aggregated  at  edges. 
1.27    „     Less  active.    Few  clumps  forming. 

2.16  „     Moving  well.  Do. 
24  hours.    Actively  motile.    No  clumps. 

Filtrate  of  Eocperiment  VI. 

12.55  p.m.  Actively  motile. 
1.27    „  Do.         ,  but  aggregating  at  edges. 

2.17  „     Definite  clumps  forming.    Many  bacilli  still  motile. 

24  hours.    Very    motile.      No.    clumps.      Many    motionless    at 

edges. 

In  all  the  specimens  the  bacilli  had  apparently  increased  in 
number. 
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4»p.B„Ka5«  It  is  evident,  therefore,  that  the  liquids  do  not  exert  any 
^  ^^fttur»  clamping  action  on  the  bacillus,  nor  do  they  produce  any  bacterio- 
^^Anteffo*   lysis  within  the  first  24  hours. 

IfkiL  of  the 
^Itoltia 
"Tphbid 
temllu :  by 
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General  Summary  of  the  Investigation  of  the  Growth 

of  the  Typhoid  Bacillus  in  Soil. 

This  investigation  has  been  concerned  essentially  with  the 
extra-corporeal  life  of  the  typhoid  bacillus.  This  bacillus  is  well 
known  to  be  disseminated  by  water  and  by  milk,  and  as  infecting 
persons  through  these  media.  In  water  it  can  live,  however,  only 
a  Hhort  while.  Milk,  on  the  other  hand,  forms  a  good  culture 
medium  for  the  bacillus. 

Demand  for  determining  whether  soil  may  serve  as  a  medium 
in  Which  the  bacillus  lives  and  flourishes,  has  arisen  in  the  fact  that 
the  occurrence  of  cases  of  enteric  fever  in  certain  localities  is  not, 
in  some  instances,  explained  by  the  dissemination  of  infection  by 
means  of  water  or  milk,  or  by  ascertainable  infection  from  pre- 
existing cases. 

These  three  modes  of  infection  being  eliminated  in  a  par- 
ticular instance,  it  was  important  to  determine  whether  the 
surroundings  of  invaded  houses  might  foster  in  some  way  the 
growth  of  the  bacillus  ;  whether,  if  the  earth  about  a  house 
be  contaminated  by  typhoid  dejecta,  ^nd  if  the  bacillus  can 
live  for  any  length  of  time  in  the  earth,  the  soil  of  the  particular 
locality  might  not  serve  as  a  constant,  or  recurrent,  source  of 
infection. 

Many  difiEerent  forms  of  bacteria  are  found  in  soil,  and  they  are 
much  more  numerous  in  soils  that  have  been  cultivated  than  in 
other  soil.  Some  of  these  bacteria  are  spore-bearing,  and  their 
continued  existence  in  the  soil  is  aided  by  their  spores,  since 
spores  can  resist  dryness  and  heat,  and  can  germinate  when 
the  soil  becomes  again  moist.  The  typhoid  bacillus  does 
not  bear  spores ;  and,  when  it  disappears  from  the  culture 
medium,  it  dies,  having  no  resting  stage.  Non-spore  bearing 
pathogenic  bacteria,  as  a  rule,  require  the  medium  of  the 
animal  body  for  their  continued  existence,  their  extra-corporeal 
life  being  commonly  of  short  duration.  On  the  other  hand, 
the  typhoid  bacillus  is  a  micro-organism  that  multiplies  in 
suitable  media  with  enormous  rapidity  ;  it  is  also  motile,  and, 
like  the  bacillas  coli,  it  is  more  resistant  to  the  action  of 
certain  germicidal  substances  {e.g.^  phenol  and  free  hydrochloric 
acid)  than  many  non-pathogenic  bacteria  such  as  occur  in 
water. 

The  typhoid  bacillus  requires,  for  its  growth  and  life,  nitro- 
geneous  substances,  usually  in  the  form  of  proteids.  In  the 
presence  of  these  sulDstahces,  which  it  very  slowly  exhausts,  it  will 
live  for  very  considerable  periods.    Some  of  the  typhoid  bacilli,  in 
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a  liquid  culture  medium,  sink  to  the  bottom,  partially  clump,  app.b,No.6. 
and  to  a  great  extent  lose  their  motility;  but  there  is  a  onthe¥aturo 
constant  formation  of  new  bacilli  in  the  upper    part  of    the   pftheAntago- 

TTiArliiim  nism  of  Uie    ., 

meaium.  ^^  ^  ^^^     ' 

Typhoid 

The  investigations  upon  which  1  have  been  engaged,  early  DrfMartin!^  - 
showed  that  certain  soils,  such  as  sandy,  peaty,  and  uncul^  FJi.s. 
tivated  soils  generally,  were  inimical  to  the  typhoid  bacillus, 
which  not  only  did  not  grow  in  them,  but  became  rapidly 
motionless,  and  died.  In  sterilised,  cultivated  soils,  on  the 
other  hand,  the  bacillus  was  not  only  found  to  live,  but  to 
multiply  also,  and,  finally,  to  pervade  all  the  soil,  It 
was  obtained  in  pure  culture  therefrom  at  the  end  of  over 
twelve  months  from  its  first  insemination.  Such  a  soil, 
impregnated  with  the  typhoid  bacillus,  could  be  dried  till  it 
was  capable  of  being  pulverised,  and  the  bacillus  nevertheless 
obtained  from  it.  The  bacillus  did  not,  however,  live  long  in 
this  dried  soil. 

.;  Cultivated  soil  is  distinguished  from  uncultivated  soil  by 
containing  on  the  one  hand  more  nitrogeneous  organic  matter  in 
the  form  of  nitrates  and  ammonia,  and  on  the  other  more 
partially  changed  proteid  substances,  with  the  nitrogeneous  products 
of  the  putrefactive  decomposition  of  proteids.  When,  however, 
the  typhoid  bacillus  is  added  to  a  well  moistened  (but  not  sloppy) 
cultivated  soil,  it  rapidly  dies,  and  is  usually  not  obtainable  in 
two  days  after  being  sown  in  it ;  and  its  disappearance  appears  to 
be  more  rapid  the  higher  the  temperature.  In  such  a  moistened 
soil,  at  a  temperature  of  30°-40°  C.j  there  is  a  rapid  growth  of  the 
bacteria  proper  to  the  soil,  and  it  was  found  that  it  is  to  the 
antagonism  of  these  soil  bacteria  that  the  disappearance  of  the 
typhoid  bacillus  is  due.  If  the  cultivated  soil  is  not  made  very 
moist  when  the  bacillus  is  added,  this  micro-organism  can  be 
recovered  from  the  soil  up  to  twelve  days  after  it  has  been  added 
to  it,  this  being  the  longest  time  in  the  Experiments  in  which  the 
typhoid  bacillus  has  been  regained  from  any  unsterilised  cultivated 
soil. 

By  numerous  experiments  I  have  shown  that  individual  soil 
bacteria  possess  the  power  of  causing  the  disappearance  of  the 
typhoid  bacillus,  not  only  in  liquid  media  containing  peptone 
broth  but  in  sterilised  soil  media.  In  a  liquid  medium,  for 
instance,  it  has  been  shown  that,  after  the  typhoid  bacillus  had  been 
growing  for  some  time,  the  addition  of  one  or  other  soil  bacterium 
eventually  caused  its  disappearance.  Again,  in  the  liquid  medium 
in  which  a  single  soil  bacterium  had  been  growing  for  some  time, 
it  was  found  that  the  typhoid  bacillus  would  not  grow  ;  or,  if  it 
had  a  short  period  of  growth,  that  it  eventually  died.  The 
medium  which  was  found  most  hostile  to  the  typhoid  bacillus 
was  a  peptone  broth  which  had  undergone  putrefaction  on 
the  addition  of  a  small  quantity  of  cultivated  soil.  After 
seven  days'  growth,  and  after  the  removal  of  the  soil  bacteria, 
the  addition  to  the  particular  medium  of  the  typhoid  bacillus- 
even  in  large  quantities — resulted  in  the  death  of  the  micro- 
organism. 
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App.B,No.5.  It  mnBt  not  be  inferred  that  the  pntrefactive  bacteria  proved 

OntheHature  hostile  to  the  typhoid  bacillus  by  destroying  the  nitrogeneous 

of^e  ^^^o-  matter,  and  so  exhausting  the  nutrient  medium.    This  cannot  be 

Souto  the^  the  sole  or  even  chief  explanation  ;  for  experiments  have  shown 

BaSiiuf-  by  ^^^    definitely    that    the   products   of   putrefaction  soluble  in 

Dr.  Martin,  alcohol  are  very  powerful  agents  in  inhibiting  the  growth  and  in 
destroying  the  vitality  of  the  typhoid  bacillus. 

As  a  general  result  of  my  investigations  it  is  to  be  concluded 
that  the  typhoid  bacillus  has  commonly  only  a  short  existence  in 
the  soil ;  that  it  is  destroyed  by  the  products  of  the  putrefactive 
bacteria  which  exist  in  most  cultivated  soils. 


FJLS. 
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No.  6. 


Report  on  the  Chemical  and  Bacteriological  Examina-    App.B.No.e. 
TiON  of  Chichester  Well  Water  ;  by  Dr.  A.  C.  Houston,  gge^^fc^iand 

Bacteriolo^cai 

In  last  year's  report  (Appendix  B,  No.  6)  an  account  was  given  of  Chicheater 
of  the  results  of  the  chemical  and  bacteriological  examination  of  Sr!  HousSn.^^ 
soils  obtained  from  the  "feVer"  and  "non -fever"  areas  at 
Chichester.  The  investigation  was  carried  out  as  a  preliminary  to 
determining  the  viability  of  the  typhoid  bacillus  in  Chichester 
soil  in  sitUy  when  added  artificially  thereto  in  gross  amount ; 
always  provided  that  the  comparative  examinations  of  the  soils 
obtained  respectively  from  the  fever  and  non-fever  areas  clearly 
indicated  that  such  a  research  would  be  likely  to  yield  results  of 
special  value.  But  the  results  of  this  preliminary  investigation 
did  not  point  to  the  fever  area  soils  being  widely  different  in 
bacterial  composition  from  the  soils  obtained  from  the  non-fever 
areas.  Moreover,  the  soils  from  both  the  fever  and  non-fever 
areas  did  not  seem  to  differ  markedly  from  soils  in  the  immediate 
environment  of  dwellings  in  other  localities,  occupied  by  dwellings 
of  a  similar  class,  elsewhere  than  at  Chichester.  Nevertheless, 
the  results  obtained  in  no  way  proved  that  soil  plays  no  role  in 
fostering  and  localising  typhoid  fever  in  Chichester.  All  that 
could  be  said  was  that  the  tests  employed  failed  to  indicate 
any  constant  or  striking  dissimilarity  between  the  particular 
samples  (necessarily  few  in  number)  of  surface  soil  obtained  from 
the  fever  and  non-fever  areas.  Different  results,  it  was  noted, 
might  have  been  obtained  if  the  deeper  layers  of  soil  had  been 
examined,  and  a  prolonged  investigation  of  the  quality  of  sub-soil 
waters  in  the  fever  and  non-fever  areas  might,  it  was  suggested,  have 
yielded  important  information. 

Thus  the  work  of  1899-1900  was  preliminary  to  a  larger  investi- 
gation which  has  occupied  my  attention  during  the  year  now 
past. 

This  investigation  was  pursued  in  two  directions,  and  no  pains 
were  spared  to  make  the  work  as  complete  as  possible.  Not, 
indeed,  that  any  claim  can  be  made  that  the  number  of  samples 
examined  was  multiplied  to  the  extent  at  present  so  much 
in  vogue.  Greatly  multiplied  records  have  a  use  of  their  own  and 
their  value  must  not  be  underrated,  but  it  is  also  to  be  feared  that 
too  often  they  neither  individually  nor  collectively  greatly  extend 
our  existing  knowledge.  However  this  may  be,  it  was  thought 
better  to  concentrate  attention  at  Chichester  on  the  study  of  a 
moderate  number  of  samples  rather  than  carry  out  examination  less 
strictly  of  a  greater  number. 

It  has  been  said  that  the  investigation  was  pursued  in  two 
directions  :  one  of  these  was  directed  towards  determining  (a)  the 
vitality  of  sewage  microbes  in  soil   artificially    polluted    with 
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App.  B.  NO.  a    sewage,  and  the  other  was  a  study  of  (b)  the  bacterial  compositim 
On  th~         ^^f  Chichester  stih-soil  watei\ 

Chemical  and  ,  . 

Baoterioio«icai  The  former  subject  (a)  is  dealt  with  in  a  separate  report  in  this 
of*cSchSster  volume,  and  although  not  concerned  with  Chichesti^r  soil,  and 
Dr^Houiton*'^  not  carried  out  at  that  place,  it,  nevertheless,  has  a  distinct  bear- 
ing on  the  Chichester  enquiry.  For  it  will  be  remembered  that 
Dr.  Theodore  Thomson,  in  his  report  to  the  Board  on  enteric 
fever  in  Chichester,  was  led  by  a  process  of  exclusion  to  frame 
the  provisional  hypothesis  that  the  previously  polluted  soil  of 
that  place  might  play  some  role  in  fostering  the  viability  and  the 
morbific  power  of  the  infective  material  of  typhoid  fever,  and 
might  account  in  greater  or  less  nieasure  for  it«  local  distribution, 
undue  prevalence,  and  endemic  character.  And  in  my  own  report 
of  last  year  I  pointed  out  that  useful  results  might  possibly 
be  obtained  by  the  inoculation  of  soil  (not  necessarily  at  Chichester) 
with  B.  coli  instead  of  B.  typhosus,  as  a  microbe  much  more  easily 
to  be  identified  in  a  mixture  of  soil  bacteria  of  very  varied  sorts, 
than  the  bacillus  of  enteric  fever.  Further,  it  was  suggested  that 
sewage  might  l^e  used  for  the  purpose  with  great  advantage  since 
it  contains  B.  coli  in  enormous  numbers,  and  is  also  a  potent  factor 
in  the  dissemination  of  typhoid  fever  through  water  supply.  The 
association  of  B.  coli  and  B.  typhosus  in  excremental  matters, 
and  the  greater  hardihood  of  the  former,  would  lead  one  to  believe 
that  if  it  could  be  proved  that  B.  coli  soon  perished  in  soil,  the 
pi*esumptive  evidence  in  favour  of  the  death  of  B.  typhosus  under 
parallel  conditions  would  be  of  a  strong  kind.  For  the  result* 
obtained  in  this  direction  reference  must  be  made  to  the  report 
itself  (App.  B,  No.  4  in  this  volume),  but  hei'C  it  must  be  stated  that 
the  absolute  disappearance  of  at  all  events,  microbes  seemingly 
akin  to  B.  coli  from  soil  previously  polluted  with  sewage  was  by 
no  means  always  established,  even  when  the  soil  was  kept 
under  observation  for  weeks  and  even  months.  But  the 
relative  disappearance  of  B.  coli  (and  closely  allied  forms) 
from  the  polluted  soil  was  usually  clearly  indicated,  and  the 
death  of  streptococci  with  decline  also  in  the  number  of  gas- 
forming  and  indol-producing  bacteria,  subsequent  to  the  sewage 
inoculations  of  the  soil,  was  also  established.  Moreover,  there 
was  no  indication  that  the  sewage  microbes  of  non-sporing  kind 
multiplied  and  throve  in  the  soil  at  the  expense  of  the  iMtcteria 
proper  (peculiar,  as  it  were)  to  the  soil  itself.  On  the  contrary, 
the  soil  bacteria  appeared  to  oust  in  the  struggle  for  existence  the 
more  delicate  sewage  microbes.  But  the  result  obtained  by  these 
Artificial  pollutions  with  sewage  of  the  soil  in  one  or  two  places, 
and  by  the  examination  of  the  surja^e  layers  only  of  the  contami- 
nated soil  must  not  be  focussed  too  finely  on  the  particular  case  of 
Chichester.  Dr.  Thomson  speaks  of  the  **  degree  of  the  potential 
pollution  ^'  of  the  soil  at  Chichester  in  itB  possible  relation  to  the 
"continued  recurrence  of  serious  prevalence  of  enteric  fever," 
implying  that  from  a  variety  of  circumstances  known  to  be  most 
unfavourable  and  operating  during  a  prolonged  period,  the  soil  of 
that  place  had  received  every  oppportunity  of  acquiring  some 
quality  or  qualities  (conceivably  favourable  to  the  vitality  and  per- 
sistence of  B.  typhosus)  distinguishing  it  from  the  soils  in  otiier 
localities— soils  possibly  of  otherwise  comparable  sort,  but  happily 
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removed  from  the   malign    iDfluence  pertaining  in  the  past  at   App.B.No.e. 
Chichester.    Such  a  quality  or  qualities  a  ight  only  be  acquired  in  on  th~ 
full  measure  after  a  period  of  many  years,  and  by  the  combined  chemicaa  and 
action  of  various  conditions  incapable  of  definition  and  beyond  the  EM-m\na2on* 
reach  of  artificial  imitation.     So  that  when  I  say  that  the  soil  ^^u^^J^rby 
inoculation  experiments  have  a  distinct  bearing  on  the  Chichester  Dr.  Houston. 
inquiry,  my  remarks  must  not  be  read  in  too  literal  a  sense.    What 
is  really  meant  is  this  :  That  as  soil  was  regarded  by  Dr.  Thomson 
as  possibly  an  agent  in  fostering  and  localising  typhoid  fever  in 
Chichester,  any  research  bearing  on  the  viability  of  sewage  microbes 
in  soil  must  be  of  interest  in  connection  with  such  an  hypothesis  ; 
but  that  my  results,  when  working  with  a  particular  soil  or  soils, 
must  not  too  hastily  be  used  to  support  or  refute  suppositions 
concerning  other  soils  and  other  localities,  either  at  Chichester  or 
elsewhere. 

As  regards  study  of  (b)  tJw  bacterial  composition  of  ChicJiester 
sulhsoil  wateVy  the  following  is  an  account  of  the  work  carried  out 
in  this  direction. 

It  will  be  remembered  that  in  last  year's  report  I  pointed  out 
that,  although  my  tests  failed  to  indicate  any  striking  or  constant 
dissimilarity  between  the  sorts  of  bacteria  obtained  respectively 
from  the  fever  and  non-fever  areas,  the  results  might  have  been 
different  if  the  deeper  layers  of  soil  had  been  examined,  or  if  a 
prolonged  investigation  had  been  carried  out  of  the  quality  of  the 
sub-soil  water. 

The  only  feasible  way  of  obtaining  samples  of  sub-soil  water 
from  a  number  of  different  localities  in  Chichester,  was  to  make 
use  of  the  wells  in  the  neighbourhood.  These  are  surface 
wells  sunk  in  the  coarse  gravel  overlying  the  clay  of  the 
London  and  Reading  beds,  and  they  are  not  constructed  in 
such  a  manner  as  to  prevent  the  lateral  flow  ot  the  sub-soil 
water  through  their  sides.  Indeed,  the  direction  taken  by  the 
sub-soil  water  may  be  judged  of  by  dropping  floats  into  these 
wells  and  watching  their  slow  passage  from  one  side  of  the 
well  to  the  other.  From  Dr.  Thomson's  report  it  appears  that 
the  range  of  water  level  in  these  wells  is  from  about  8  to 
12  feet,  and  that  the  water  may  rise  to  within  3  feet  in  some 
wells  to  11  feet  in  others,  and  recede  to  11  feet  in  some  wells  to 
19  feet  in  others,  of  (or  from)  the  ground  surface  level  at  the 
periods  respectively  of  maximum  and  minimum  sub-soil  water 
levels.  Further,  these  wells  are,  "  by  their  position  and  structure, 
liable,  in  most  instances,  to  dangerous  pollution."  And  ^*  prior  to 
1895,  all  houses  in  Chichester  were  either  undrained  or  were 
drained  to  cesspools.  The  present  sewerage  system  of  the  district 
was  conmienced  in  September,  1893,  and  was  not  completed  until 
1895  ;  the  first  connection  of  any  house  to  the  sewerage  system 
being  made  in  March  of  the  latter  year."  Dr.  Thomson  refers  to 
a  local  suggestion,  "  namely,  that  the  sewerage  system,  while  not 
acting  as  a  direct  fever  agency,  may  have  brought  about  the  out- 
breaks of  enteric  fever  in  Chichester  in  1896,  1897,  and  1898,  by 
causing,  as  result  of  the  necessary  excavations,  disturbance  of  soil 
containing  infective  material."    Dr.  Thomson  has  a  difficulty  in 
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An,  B.No.e.  acceptingsucha  hyphothesiHbecausedDringthetime  when  trenching 
On  th~  ^*^  ^^  active  progress  enteric  fever  was  at  a  low  ebb  in  Chichester, 
Chemical  and  and  the  serious  outbreak  of  1896  occurred  about  a  year  after  the 
^SSSSiSSS**  completion  of  the  work.  It  must  be  admitted  that  this  local 
wSi*Waterby  s^PP^sition  is,  at  first  sight,  an  attractive  one,  in  view  of  the 
Dr!  Houston,  polluted  character  of  the  soil,  the  coarseness  of  the  gravel  beds, 
and  the  "  easy  flow,"  if  I  may  so  express  it,  of  the  sub-soil  water. 
Apart  from  specific  pollution  it  would  be  a  matter  of  surprise  to 
me  if  the  bacterial  contents  of  the  wells  during  the  period  of 
excavations  did  not  show  signs  of  additional  contamination.  I 
have  had  occasion  to  examine  the  water  of  newly-made  wells,  and 
have  been  struck  both  by  the  large  total  number  of  bacteria  present 
in  the  water  (resulting  probably  from  the  disturbance  of  the  soil) 
and  by  the  length  of  time  during  which  the  results  remain  unsatis- 
fectory.  Nevertheless,  I  am  far  from  disputing  the  correctness 
of  Dr.  Thomson's  conclusions  in  this  connection.  But  there  is 
another  and  more  important  point  to  which  allusion  must  be  made 
in  connection  with  the  sewerage  system.  Again,  quoting  from 
Dr  Thomson's  report,  it  is  to  be  noted  "  that  considerable  difficulty 
has  been  experienced  at  the  disposal  works  in  dealing  with  the 
large  volume  of  sub-soil  water  which  at  times  finds  its  way  into 
the  sewers **  From  the  large  quantities  of  sub- 
soil waters  admitted  into  the  sewers,  as  indicated  above,  some 
idea  may  be  formed  of  the  amount  of  sewage  which  may  possibly 
leak  from  the  sewers  into  the  sub-soil  when  the  conditions  are 
favourable.  A  good  deal  of  patching  and  repairs  have  been  carried 
out  since  the  sewers  were  laid  with  a  view  of  excluding  the  sub- 
soil water.  The  pipes  are  stated  to  have  been  provided  with 
patent  joints  ;  however,  it  was  admitted  that  in  many  cases  they 
were  laid  in  flooded  trenches,  hence  the  leakages  are  not  to  be 
wondered  at." 

So  that  the  sewerage  system  would  not  seem  to  have  altogether 
removed  the  possibility  of  continued  soil  pollution.  Moreover,  it 
is  worthy  of  note  that  in  November,  1898,  Dr.  Thomson  found 
that  there  were  over  500  houses  not  drained  to  the  sewers. 

At  first  sight  it  might  seem,  the  study  of  Chichester  well  water 
in  the  sense  adopted  by  me  was  superfluous  if  Dr.  Thomson's  views 
be  accepted  as  correct.  For  Dr.  Thomson,  after  a  careful  considera- 
tion of  all  the  facts  bearing  on  the  question  of  rainfall  and  sub- 
soil water,  the  sewerage  system  and  water  supply  (the  shallow 
domestic  wells  as  well  as  the  public  water  supply),  comes  to  the 
conclusion  that  none  of  these  agencies,  either  separately  or  even 
in  conjunction,  can  be  held  wholly  responsible  for  the  continued 
serious  prevalence  of  enteric  fever  in  Chichester.  Be  it  noted, 
however,  that  he  in  no  way  suggests  that  these  are  factors  to  be 
altogether  ignored  in  relation  to  the  disease  ;  he  merely  notes 
that  the  available  evidence  is  not  in  favour  of  their  being' 
casually  associated  with  the  sustained  existence  of  typhoid 
fever  in  notable  amount  in   Chichester.*      But  Dr.  Thomson's 


*  If,  unwittingly,  I  seem  to  give  a  dogmatic  twist  to  any  of  Dr.  Thomson's 
conclusions,  I  wish  it  to  be  understood  that  such  a  quality  is  in  marked  oontmst 
to  the  general  tenour  of  his  report. 
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tentative  soil  hypothesis  is  surely  one  which  mif^ht  easily  app.  B,No.e. 
receive  support*  from  the  examination  of  the  well  water.  For  onthT" 
in  Chichester  the  well  water  is  really  the  sub-soil  water,  chemical  and 
and  the  quality  of  the  sub-soil  water  is  largely  dependent  El^.m'ination 
on  the  general  character  of  the  soil  through  which  it  passes.f  weii^wa^r  by 
Sub-soil  water,  indeed,  is  apt  to  represent  the  "  washings  "  of  soil  Dr.  Houston. 
more  or  less  perfectly  "strained"  by  percolation  through  its 
interstices.  Dr.  Thomson's  report  affords  abundant  proof  of  pre- 
vious pollution}  of  the  soil,  and  it  seems  to  me  that  bacterial 
evidence  of  excremental  pollution  of  the  well  water  might  be 
taken  not  only  as  a  direct  explanation  of  exceptional  (accidental, 
as  it  were)  cases  of  typhoid  fever  arising  amongst  the  consumers 
of  such  water,  but  might  also  be  regarded  in  a  broad  and  general 
way  as  evidence  of  the  persistence  and  viability  in  the  deeper 
layers  of  the  soil  of  bacteria  of  intestinal  outcome.  Proof  in  the 
latter  sense  would  seemingly  lend  support  to  Dr.  Thomson's 
hypothesiB,§  which,  be  it  noted,  while  not  generally  implicating 
sub-soil  water  or  well  water,  leaves  untouched  the  question  of  the 
link  or  links  connecting  the  possible  morbific  quality  of  the  soil 
with  the  human  individual.  From  the  opposite  point  of  view,  could 
evidence  of  the  bacterial  purity  of  the  well  waters  be  taken  as 
refuting  Dr.  Thomson's  conclusions?  Certainly  not,  if  for  no 
other  reason  than  that  the  soil  might  possess  and  retain  its  morbific 
quality  notwithstanding  the  passage  through  it  of  the  sub-soil 
water.  Soil,  as  we  know,  may  act  as  a  very  perfect  filter,  and 
water  may  pass  through  a  grossly  polluted  soil  and  yet  issue  from 
it  in  a  nearly  pure  condition.  But,  for  reasons  already  stated, 
this  would  seem  to  be  less  likely  to  take  place  at  Chichester  than 
in  most  places.  Evidence,  however,  of  the  purity  of  the  well 
water  might  be  used  as  an  explanation  of  the  comparative 
immunity  from  enteric  fever  enjoyed  by  the  well-water  drinkers ; 
or  rather  to  interpret  the  fact  that  the  well  drinkers  were  not  con- 
spicuously affected  notwithstanding  the  general  pollution  of  the 
soil. 


*  Refutation  might  be  very  difficult. 

T  More  BO,  perhaps,  ai  Chichester  than  most  places,  for  I  have  already  aUuded 
to  what  has  been  termed  the  "  easy  flow  "  of  the  sub-soil  water  through  the  coarse 
gravel  overlying  the  clay  of  the  London  and  Reading  beds.  I  have  examined 
sections  of  the  ground  strata  in  qaarries  in  the  neighbourhood,  and  the  deep  belt 
of  coarte  gravel  underlying  a  comparatively  shallow  layer  of  humus  is  very 
striking.  The  open  nature  of  this  gravelly  soil,  resting,  as  it  does,  on  an  imper- 
meable stratum,  must,  I  think,  allow  of  the  free  and  easy  passage  of  water 
through  its  substance. 

X  Thus,  he  says,  "  There  would  seem  to  be  good  reason  for  belief  that  the 
ground  on  which  the  more  populous  parte  of  Chichester  stand  is  fouled,  and  has 
long  been  fouled,  to  a  considerable  extent.  .  .  .  For,  in  addition  to  the  soakage 
of  surface  filth  into  the  soil,  usual  in  populous  neighbourhoods,  Chichester  buffers 
from  an  additional  eource  of  soil  pollution  in  the  leaky  cesspools  and  cesspit- 
privies  which,  until  some  three  years  ago,  formed  the  sole  methods  of  disposal  of 
all  its  excrementitious  matters,  and  which,  even  now,  remain  in  the  district  in 
considerable  amount." 

J  There  is  no  note  of  finality  in  Dr.  Thomson's  suppositions.  On  the  contrary, 
he  calls  for  fuller  knowle^o  (at  present  lacking)  of  t>oil  conditions  in  their 
relations  with  fever  prevalence,  as  necessary  to  afford  adequate  explanation  of 
features  that  have  characterised  the  time  and  place  distribution  of  enteric  fever 
in  Chichester,  before  final  conclusions  can  be  drawn. 

896^  3  K  S 
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APP.B,No.6.  It  will  be  remembered  that  in  last  year's  work  an  equal  anmbey 
On  the  of  Boils  Were  examined  respectively  from  the  "  fever  "  and  "  non- 

Sc£rioUM?aa  ^^^^^  "  areas.  Such  a  division  was  not  found  possible  in  the  case 
BxamiM^on  of  the  Well  waters,  and  a  careful  inspection  of  the  local  conditions* 
wSTwatw^by  Convinced  me  that  the  best  plan  would  be  to  examine  all  the  avail- 
Dr.  Houston,      able  pump  (closed)  wells,  irrespective  of  their  situation.!     With  a 

single  exception  the  open  draw  wells  were  left  out  of  account,  and 
although  this  greatly  limited  the  number  of  wells  subject  to  examina- 
tion, it  seemed  to  be  the  best  course  to  pursue.  For  it  was  found 
that  the  open  wells,  from  their  situation  and  the  primitive  methods 
in  vogue  for  drawing  the  water,  were  most  unsatisfactory  from  the 
point  of  view  of  the  proposed  investigation.  For  example,  the 
wells  often  stood  open  or  were  only  partially  and  loosely  covered 
with  boards  in  the  yard  or  garden  closely  adjoining  the  kitchen 
and  back  premises  of  the  house.  And  the  receptacle  for  drawing 
the  water  was  not  uncommonly  a  tin  or  iron  pail  used  for  a  variety  of 
purposes  besides  the  collection  of  water,  and  was  sometimes  located 
in  the  kitchen,  or  the  scullery,  or  thrown  aside  until  wanted  in 
any  convenient  and  often  most  objectionable  position.  So  multiple, 
indeed,  were  the  chances  of  accidental  external  contamination  of 
water  in  draw  wells  that  it  seemed  to  me  they  must  necessarily 
mask  any  intrinsic  qualities  proper  to  the  water  itself. 

The  following  is  a  summary  of  the  several  sections  of  this 
report : — 

I. — Description  of  the  samples  of  water  with  account  of  the 
chemical  and  bacteriological  methods  adopted  in  the 
investigation. 

II. — Results  of  chemical  examination  of  the  waters. 

(1)  Free  ammonia. 

(2)  Albuminoid  ammonia. 

(3)  Oxygen  absorbed  from  permanganate. 

(4)  Chlorine. 

Ill, — Results  of  bacteriological  examination  of  the  waters. 

(1)  Total  number  of  bacteria. 

(2)  "Gas"  in  gelatine  "shake"  cultures  (24  hours 

at  20°  C. 

(3)  B.    coli    (and    allied    forms)    and    search    for 

B.  typhosus,  in — 

(a)  O'l  cc. 

lb)  10  cc.    )  Pasteur      "  filter      brushing  ** 

(c)  100  cc.  )      method. 

*  I  have  again  to  acknowledge  my  indebtedness  to  Air.  Saunders,  the  city 
surveyor.  His  special  local  knowledge  proved  most  useful,  and  he  devoted  much 
of  his  valuable  time  to  helping  me. 

t  As  a  matter  of  fact,  and  this  is  to  be  regarded  as  a  happy  circumstance,  most 
of  the  samples  were  derived  from  **  fever  areas,"  and  some  of  thrm  bore  a  doee 
place  relation  to  recent  cases  of  enteric  fever.    See  map  accompany  ing  the  report, 
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(rf)  Analysis    of    the     coli-like    microbes    APP.B,No.e, 
isolated    from   the    various    samples  ontho 
of  well  water.  S*^!?*!?*.*  ^^ , 

Bacteriolofrical 

(4)  Spores  of  B.  enteritidis  sporogenes  (Klein).  S^Siht^uS 

/K\   Q*«^^*^««^«:  Well  Water;  by 

(5)  Streptococci.  Dr.  noiwtoi. 

IV. — Oeneral  summary  of  the  chemical  and   bacteriological 
results. 

V. — ^Final  conclusions. 

[Tables  1-11  appear  throughout  the  text.  A  map  will  be  found 
at  the  end  of  the  report.  In  Addendum  A,  a  brief  summary  of 
Dr.  Lorrain  Smith's  report  on  typhoid  fever  in  Belfast,  1898,  is 
given.] 

I.  Dbscription   op    Water    Samplbs    and    op    Methods 

ADOPTED  POR  THEIR  INVESTIGATION. 

(a)  The  samples  of  well  water  submitted  to  chemical  and  bacterio- 

logical  examination. 

The  following  (Table  1 )  gives  a  brief  description  of  the  various 
samples : — 

Table  1. 


Description  of  the  Sample. 

Date  of  Collection. 

Pump  Closed 

Well  or 

Open  Draw  WelL 

Beputed  Fever 

Area  or 
Non-fevcr  Area. 

Sample  A^,  18,  High  Street  . . 

October  16th,  1900  .. 

Pump  closed  well 

Fever  area. 

Sample  B^,  St.  Ftancnw 

October  15th,  1900  .. 

Open  draw  well 

Non-fever  area. 

Sample  C%  10,  Oving  Boad  . . 

October  22nd,  1900  .. 

Pump  closed  well 

Fever  area. 

Sample  D^,  Oattle  Market  . . 
D* 

October  22nd,  1900  .. 
February  26th,  1901.. 

Pump  closed  well 

n               n             •• 

Non-fever  area. 
t»            It 

Sample  ES  S3,  Bognor  Boad 

October  30th,  1900  .. 

Pump  closed  well 

Fever  area. 

Sample  FS  Ettriok  Boad    . . 

October  30th,  1900  .. 

Pump  closed  well 

Non-fever  area. 

Sample  GM,  North  Gate    .. 

-      o\     « 

November  6th,  1900 
January  14th,  1901  .. 
February  12th,  1901 

Pump  closed  well 

tt               ft            n 
t«               tt            tt 

Fever  area, 
tt      t* 
«t      tt 

Sample  HS 16,  St.  Ftancias  .. 

November  6th,  1900 
January  14th,  1901  .. 
February  12tb.  1901 

Pump  closed  well 
t«         tt       tt 

tt                 tt              w 

Fever  area. 

tt      tt 

« 

»16 

ijpp.B,No.8.  It  will  be. remembered  that  in  last  year's  work  an  equal  nnmbev 
On  the  of  soils  were  examined  respectively  from  the  "  fever  "  and  "  non- 

Bactorioi^iaa  ^^^^^  "  areas.  Such  a  division  was  not  found  possible  in  the  case 
BxAininatfon  of  the  well  Waters,  and  a  careful  inspection  of  the  local  conditions* 
wSTwaStby  convinced  me  that  the  best  plan  would  be  to  examine  all  the  avail- 
Dr.  Houston,      able  pump  (closed)  wells,  irrespective  of  their  situation.f     With  a 

single  exception  the  open  draw  wells  were  left  out  of  account,  and 
although  this  greatly  limited  the  number  of  wells  subject  to  examina- 
tion, it  seemed  to  be  the  best  course  to  pursue.  For  it  was  found 
that  the  open  wells,  from  their  situation  and  the  primitive  methods 
in  vogue  for  drawing  the  water,  were  most  unsatisfactory  from  the 
point  of  view  of  the  proposed  investigation.  For  example,  the 
wells  often  stood  open  or  were  only  partially  and  loosely  covered 
with  boards  in  the  yard  or  garden  closely  adjoining  the  kitchen 
and  back  premises  of  the  house.  And  the  receptacle  for  drawing 
the  water  was  not  uncommonly  a  tin  or  iron  pail  used  for  a  variety  of 
purposes  besides  the  collection  of  water,  and  was  sometimes  located 
in  the  kitchen,  or  the  scullery,  or  thrown  aside  until  wanted  in 
any  convenient  and  often  most  objectionable  position.  So  multiple, 
indeed,  were  the  chances  of  accidental  external  contamination  of 
water  in  draw  wells  that  it  seemed  to  me  they  must  necessarily 
mask  any  intrinsic  qualities  proper  to  the  water  itself. 

The  following  is  a  summary  of  the  several  sections  of  this 
report : — 

I. — Description  of  the  samples  of  water  with  account  of  the 
chemical  and  bacteriological  methods  adopted  in  the 
investigation. 

II. — Results  of  chemical  examination  of  the  waters. 

(1)  Free  ammonia. 

(2)  Albuminoid  ammonia. 

(3)  Oxygen  absorbed  from  permanganate. 

(4)  Chlorine. 

III. — Results  of  bacteriological  examination  of  the  waters. 

(1)  Total  number  of  bacteria. 

(2)  "Gas"  in  gelatine  "shake"  cultures  (24  hours 

at20°C. 

(3)  B.    coli    (and    allied    forms)    and    search    for 

B.  typhosus,  in — 

(a)  0*1  cc. 

lb)  10  cc.    )  Pasteur      "  filter      brushing  •* 

(<r)  KM)  cc.  j      method. 

*  I  have  again  to  acknowledge  my  indebtedness  to  IVIr.  Saunders,  the  dty 
surveyor.  His  special  local  knowledge  proved  most  useful,  and  he  devoted  much 
of  his  valuable  time  to  helping  me. 

f  As  a  matter  of  fact,  and  this  is  to  be  regarded  as  a  happy  circumstance,  most 
of  the  samples  were  derived  from  '*  fever  areas/*  and  some  of  thnm  bore  a  oloae 
place  relation  to  recent  cases  of  enteric  fever.    iSee  map  accompan}  ing  the  report, 
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(d)  Analysis    of    the     coli-like    microbes    app.b.no.b. 
isolated    from   the    various    samples  ontho 
of  well  water.  g*^!Plf*/  ??^ , 

Bacteriolofrical 

(4)  Spores  of  B.  enteritidis  sporogenes  (Klein).  ScKih^? 

/K\    Ox  ^    A        ^^'  Well  Water;  by 

(5)  Streptococci.  Dr.  noustoxl. 

IV. — General  summary   of  the   chemical  and  bacteriological 
results. 

V. — ^Final  conclusions. 

[Tables  1-11  appear  throughout  the  text.  A  map  will  be  found 
at  the  end  of  the  report.  In  Addendum  A,  a  brief  summary  of 
Dr.  Lorrain  Smithes  report  on  typhoid  fever  in  Belfast,  1898,  is 
given.] 

I.  Description   op    Water    Samples    and    op    Methods 

ADOPTED  FOR  THEIR  INVESTIGATION. 

(a)  The  samples  of  well  watet'  siihinitted  to  chemical  and  bacterio' 

logical  examination. 

The  following  (Table  1)  gives  a  brief  description  of  the  various 
samples : — 

Table  1. 


DeBcription  of  the  Sample. 

Date  of  Collection. 

Pump  Olosed 

Well  or 

Open  Draw  Well. 

Beputed  Fever 

Area  or 
Non-fevtr  Area. 

Sample  A^.  18,  High  Street  . . 

October  16th,  1900  .. 

Pump  closed  well 

Fever  area. 

Sample  B^,  St.  Fanoras 

October  15th,  190 J  .. 

Open  draw  well 

Non-fever  area. 

Sample  C\  10,  OTing  Boad  . . 

October  22nd,  1900  .. 

Pump  closed  well 

Fever  area. 

sample  D^.Oattle  Market  .. 

»             ^^    1            tl                    N 

October  22nd,  1900  .. 
February  26th,  1901.. 

Pump  closed  well 

n              n            ti 

Non-fover  area. 

n                  It 

Sample  ES  S3,  Bognor  Boad 

October  30th,  1900  .. 

Pump  closed  well 

Fever  area. 

Sample  F\  Ettrick  Boad    . . 

October  30th,  1900  .. 

Pump  closed  well 

Non-fever  area. 

Sample  G\  a.  North  Gate    .. 

m          ^  t         ft                n 

NoTember  6th,  1900 
January  Uth,  1901  .. 
February  12th,  1901 

Pump  closed  well 

I*               n            M 

Fever  area. 

Sample  HM0,  St.  Fancias  .. 

»      **  •     It          » 
..      H-,     , 

NoTcmber  6th,  1900 
January  Uth,  1901  .. 
February  13tb,  1901 

Pump  closed  well 

«i              I*           n 

ft                  M               M 

Fever  area. 

ti         n 

• 

App  B,  No.  e. 

On  the 

Chemical  and 
Bacterioloffical 
Ezauiination 
of  Chichester 
Well  Water;  by 
Dr.  Houston. 


518 


Table  I. — continued. 


Description  of  the  Sample. 

Date  of  Collection. 

Pump  Closed 

Well  or 

Open  Draw  WelL 

Reputed  Fever 

Area  or 
Non-fever  Area. 

Sample  IS  28,  Chapel  Street 

November  13th,  1900 

Pump  closed  well 

Fever  area. 

M          *   1              n                     ff 

December  10th,  1900 

ft                     H                 f« 

••      «i 

ft          ■■  f               ff                     ff 

February  25th,  1901 

ff                     ff                 ft 

tf              H 

Sample  J  S  94,  East  Street    . . 

November  13th,  1900 

Pump  closed  well 

Fever  area. 

Tl 
ff           •»     f           ff                   If 

December  10th,  1900 

ff         ff        ff 

tf      ft 

Sample  K\  7.  8,  9,  Chapel 

Street. 

November  19th,  1900 

Pump  closed  well 

Fever  area. 

ff                 •■*•     f                  M                         ff 

November  27th,  190? 

f?         ff        f> 

•t      « 

ff         •■*•  f         ft             ff 

March  nth,  1901      .. 

ff         ff        ff 

ff      ff 

Sample  L\  52,  Victoria  Road 

November  19th,  1900 

Pump  closed  well 

Fever  area. 

L«, 

November  27th,  1900 

ft                     ft                 M 

ff      ff 

t»        -"  f            »»                 ,f 

March  llth,  1901     .. 

ff                     ff                 ft 

ff      ff 

Sample  MS  IGO.Broyle  Road 

December  3rd,  1900.. 

Pump  closed  well 

Fever  area. 

M" 
ft       •"*^  f          »f              ff 

January  2l8t,  1901   .. 

If         ff        ff 

ft      ft 

ft       ■***•  t          ff              ff 

March  25th,  1901      .. 

ft              ft            n 

If       ff 

Sample  N\  66^  North  Street. . 

December  3rd,  1900 

Pump  closed  well 

Non-fever  avrea. 

N* 

ff              A^     •                 ff                        ft 

January  2l8t,  1901   .. 

ft         ft        If 

• 

tf            ft 

N^ 

»f             *^                        N                        t» 

March  25th,  1901      .. 

ft         ft        ft 

ff           ft 

It  will  be  noted  that  thirty  samples  were  examined  from 
fourteen  different  sources  ;  of  these  ten  were  from  reputed  fever 
areas  and  four  from  non-fever  areas.  One  sample  was  taken  from 
an  open  draw  well,  all  the  rest  were  from  closed  pump  wells. 
Their  position  is  shewn  on  the  map  accompanying  this  report. 
In  the  map  Dr.  Thompson's  division  of  the  city  of  Chichester, 
into  areas  ('*  Somerstown,"  *'  Orchard  Street  and  Franklin  Place," 
•*  Within  the  old  walls,"  **St.  Pancras  and  the  Hornet,"  and 
"  Portfield  ")  is  retained.  Farther,  each  house  invaded  by  enteric 
fever  during  the  period  May  28th,  1900,  to  June  5th,  1901  (both 
dates  inclusive)  is  indicated  by  a  black  spot. 


(b)  The  various  methods  used  in  the  chemical  and  bacteriological 

examination  of  the  samj)l€S  of  water. 


follct'on  of  snm/flejt. — ^ample  B*  was  collected  in  a  ppecially-conptructed 
appiita)u»  \%h>ch  need  >  ot  be  desc  ibe<l  he  e.  a^  this  Wii8  the  only  sample  obtained 
tj'cm  au  open  or.  w  v  ell.  All  the  re  t  of  the  samp  es  were  ooi!e-ted  in  bterile 
lo  ile8.  and  the  p'.imp  w.is  wor  ed  for  some  cousiderihle  time  before  collecting 
tae  8am pie.    The  waters  were  examinerl  as  ^oon  after  collection  as  pO:uible. 
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Muoh  stress  has  been  laid  on  the  need  for  prompt  examination  of  water  samyles,    app.  B,  No.  0. 
and  with  some  reason.      Bat  it  may   be  questioned   whether  statements  that         ^xT'^ 
have  been  made  in  this  connection  are  not,  some  of  them,  open  to  charge  of   Q^emfcal  and 
exaggeration.     Foul  waters,  w&ters  rich  in  oxidisable  and  pntrescible  animal    bacteriological 
organic   matter,  do   indeed    show    on   keeping    a    decided    increase    in    their   Examination 
bacterial  contents.      But  pure  waters,  and  even  waters  of  a  moderate  degree    m^iw'^f^Jfv- 
of  purity,  are  far  less  conspicuous  in  this  respect.    So  much  is  this  the  case    d^  Houston, 
that  the  capacity  or  lack  of  capacity  of  a  water  to  swell  its  bacterial  population 
on    keeping,    might    actually    be   used    as    a   test  of   its   potential    harmful- 
ness.    Thus  waters  might  be  purposely  stored  for  a  definite  number  of  hours  at 
a  fixed  temperature  before  being  examined.    Those  comparatively  free  from 
organic  pabulum  of  assimilable  sort  would  be  relatively  unaffected  by  such  treat- 
ment, whereas  others  rich  in  unconverted  putrescible  matter  would  be  apt  to  reveal 
their  true  nature  to  a  marked  and  exaggerated  Csmd  therefore  possibly  useful) 
extent  on  bacterioscopic  examination.    Or  the  water  might  be  examined  imme- 
diately or  soon  after  collection,  and  afterwards  at  a  later  stage,  and  the  per- 
centage increase  of  bacteria  not^.    Again,  there  is  the  question  of  storage  in  ice, 
which  is  too  easily  assumed  to  be  entirely  free  from  any  objection.    There  are 
many  bacteria  of  harmless  sort  which  flourish  abundantly  at  a  very  low  tempera- 
ture, and  it  is  by  no  means  inconceivable  that  storage  in  ice  may  allow  these 
microbes  to  multiply  at  the  expense  of  other  and  more  important  bacteria. 

Chemical  Examination, 

No  elaborate  chemical  analyses  were  carried  out,  but  all  the  waters  were 
examined  for  (a)  free  ammonia,  (i^)  albuminoid  ammonia,  (e)  oxygen  absorbed 
from  permanganate,  and  (d)  chlorine.  These  processes  are  too  well  known  to 
merit  farther  consideration.  There  are  other  and  possibly  better  methods  of 
chemical  analysis  which  might  have  been  employed,  bat  my  chief  object  in 
making  a  chemical  examination  at  all  was  to  obtain  some  records  relating  to  the 
amount  of  organic  matter  present  in  the  well  waters,  and  to  place  these  side  by 
side  with  the  obviously  more  important  bacterioloixical  data.  Moreover,  the 
results  obtained  by  one  or  another  chemical  method  seem  to  me  to  differ  but 
slightly,  and  the  advantage  claimed  now  for  one  now  for  another  test  is  almost 
trivial  in  character  considering  the  serious  intrinsic  limitations  of  chemical 
investigations  in  their  relation  to  water  supply.  At  all  events,  the  fact  that 
chemists  are  by  no  means  in  agreement  as  to  the  best  mode  of  chemically 
examining  potable  waters  would  seem  to  indicate  that  some  latitude  is  permis- 
sible in  selecting  processes  for  adoption  in  a  particular  investigation. 

Bacteriolagieal  Examination, 

All  the  waters,  without  exception,  were  filtered  through  a  sterilised  Pasteur 
filter.  The  surface  of  the  filter  was  brushed  wit^  a  sterile  brush,  with  10  cc.  of 
sterile  water.  1,000  cc.  of  water  were  used  in  each  case,  so  that  each  cc.  of  the 
filter  bmshing  suspension  was  approximately  representative  of  the  bacterial 
contents  of  100  cc.  of  the  original  water.  This  procedure  made  the  work  more 
laborious,  but  it  also  made  the  results  more  valuable.  Comparatively  few  deter- 
minations of  this  sort  may  yield  more  valuable  information  than  a  great  number 
carried  out  under  the  ordinary  conditions  of  experiment.  Direct  cultures  (^i.e.y 
cultivations  made  directly  from  the  water  without  previous  filtration)  were,  of 
oonrse,  also  made. 

Total  nufiibgr  of  bacteria  (gelatine,  at  20°  0.). — ^These  were  made  direct  from 
the  water  in  the  usual  manner. 

"<?«*"  in  gelatine  ^* shake"  eultures  (24  hours,  at  20°  0.).— As  a  rule,  two 
10  00.  gelatine  tubes  were  inoculated,  the  one  with  1  cc.  (=  100  cc.),  the  other 
with  0-1  oc.  (:=  10  00.),  of  the  "  filter  brushing."  They  were  placed  in  warm  water 
(about  35  to  iO°  G.)  for  a  few  minutes  to  melt  the  gelatine  ;  then  shaken  to  mix 
the  contents  together  ;  placed  in  cold  water  to  allow  the  gelatine  to  become  solid 
again ;  and  finally  placed  in  the  cool  incubator  (20°  0.)  for  2i  hours.  As  regards 
the  value  of  this  test  a  note  was  given  in  last  year's  report  on  the  subject.*  But 
here  it  may  be  pointed  out  that  a  negative  result  does  not  necessarily  imply 

*  App.  B,  No.  3,  addendum  B. 
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APP. B,No.8.    "safety,"  even  when  a  considerable  amount  of  the  water  ("filter  bnuhiiig*' 

'  — ^    '        method)  is  aided  to  the  gelatine.     One  reason  is  that  the  production  of  gaa  is 

?i?  *^f         i\     ^^S^^y  dependent  on  the  presence  of  B.  ooli  and  B.  proteus  and  their  allies,  and 

aScteriollo^^  ^^^  *  certain  number  of  these  microbes  are  necessary  to  produce  a  visible  develop- 

Sxaminition      ment  of  gas  in  gelatine  "  shake  "  culture  in  a  reasonable  time.     The  test  may  be 

jf  Ohichoster      rendered  more  delicate  by  extending  the  incubition  to  48  hours,  but  for  various 

Sr  HousSn.       reasons  this  is  not  recommended.    The  test,  indeed,  is  more  valuable  in  ite  positive 

aspects,  and  in  connection  with  the  examination  of  impure  waters  and  sewage 

effluents.    Spealdng  from  the  results  of  a  long  series  of  observations,  I  may  say 

that  usually  crude  sewage  g^ves  a  positive  result  within  21  hours,  even  with  so 

small  an  amount  as  n^  oc.      These   well   waters,  as  will  be  presently  seen,^ 

usually  gave  a  negative  result,  even  with  as  much  as  100  cc.  ("  filter-brnshing  " 

method.) 

B,  cnli  (jind  closely  aUied  forms),  an.d  search  for  B.  typhosus, — ^Both  surfaoe 
phenol  (0*05  per  cent.),  gelatine  plate,  and  phenol  (0*05  per  cent.)  broth  cultures 
were  used.  The  former  were  incubated  at  2-j"  C.  and  the  latter  at  37®  C.  The 
broth  cultures,  after  incubation  at  37°  C.  for  24-18  hours   were  used  for  making 


These  cultivations,  as  well  as  ordinary  gelatine  plates  and  surface  agar  plates, 
were  strictly  searched  for  the  presence  of  B.  typhosus.  But  the  results  were 
uniformly  negative.  Considerably  over  one  hundred  microbes  were  made  the 
subject  of  more  or  less  attentive  study.  These  were  sub-cultured  either  because 
they  resembled  B.  coli  or  B.  typhosus,  or  because,  at  the  particular  stage  of  obser- 
vation, they  could  not  be  said  not  to  be  either  the  one  or  the  other.  None  of  these 
colonies  turned  out  to  be  B.  typhosus,  and  some  of  them  showed  no  sort  of  kinship 
to  B.  coli ;  but  the  majority  were  to  be  thought  of  as  B.  coli,  or  more  or  less 
closely  related  forms.  It  was  necessary,  of  course,  not  only  to  search  for  B. 
typhosus  but  also  for  B.  coli,  because  the  presence  of  the  latter  in  any  number 
must  be  regarded  as  a  danger  signal  in  respect  of  the  former.  It  was  not  antici- 
pated, although  prolonged  search  was  made  to  this  end,  that  B.  typhosus  would 
be  found  in  the  well  waters.  Its  presence,  there  could  only  be  thought  of  as  likely  to 
be  very  exceptional,  and  its  numbers,  if  present,  to  be  extremely  small :  so  that  it 
was  the  more  necessary  to  fall  back  upon  determination  of  the  presence  (and,  if 
present,  the  relative  abundance)  or  absence  (and,  if  absent,  from  what  amount)  of 
some  microbe  of  intestinal  sort  (e.g.,  B.  coli)  as  a  means  of  measuring  the  degree  of 
potential  harmf  ulness  of  the  well  waters.  As  regards  the  relati  ve  values  of  gelatine 
plates  and  broth  cultures,  with  subsequent  plating,  I  am  in  some  doubt.  Unques- 
tionably the  gelatine  plates  enable  one  to  study  a  large  number  of  different  strains 
of  coli-like  microbes,  whereas  the  broth  cultures  tend  to  "  draw  out,"  if  I  may  use 
such  a  term,  a  particular  race  of  B.  ooU  at  the  expense  of  all  other  strains.  As 
regards  B.  typhosus,  it  is  usually  held  that  as  it  is  likely  to  be  present  in  very 
small  number,  primary  gelatine  plates  are  not  nearly  so  valuable  as  secondary 
ones  (that  is,  plates  made  from  primary  broth  cultures).  The  idea  being  that 
B.  typhosus  multiplies  in  the  broth  to  an  extent  allowing  of  its  subsequent 
isolation  from  the  plates  made  from  the  broth  culture.  This  of  course  is  quite 
true,  but  as  B.  coli  is  always  likely  to  be  present  as  well,  and  in  greater  numbers 
(an  initial  advantage  to  this  microbe),  and  as  it  multiplies  at  a  much  greater  rate  (an 
inherent  advantage  possessetl  by  B.  coli)  than  B.  typhosus,  the  especial  value  to  the 
investigator  of  the  broth  method  may  not  be  real.  And  every  hour  we  delay  making 
plates  from  the  broth  cultures  may  actually  diminish  instead  of  increasing  our 
chances  of  finally  isolating  the  B.  typhosus  ;  for  the  reason  that  while  the  broth 
method  would  undoubtedly  lead  to  an  increase  in  the  number  of  B.  typhosus,  it 
might  actually  diminish  them  relative  to  the  total  number  of  other  microbes 
also  present.  However  this  may  be,  I  made  full  use  of  both  these  methods. 
As  regards  agar  cultures,  my  own  experience  has  been  that  most  microbes 
(and  perhaps  especially  B.  ooli)  grow  in  a  more  characteristic  fashion  in 
gelatine  than  in  agar  cultivations.  But  this  opinion  is  by  no  means  shared  by 
all  bacteriologists.  As  a  matter  of  fact  most  of  the  Chichester  waters  yielded  a 
very  small  crop  of  colonies  in  the  agar  cultures,  even  when  O'l  oc.  of  the  10  oa 
** filter  brushing"  of  1,000  cc.  was  employed. 

Spores  of  B.  entcrUidis  sporogenes  (Klein).— Sterile  milk  tubes  were  inoculated 
severally  with  01  cc.  (=  10  cc.),  10  cc.  (=  100  cc.),  and  20  cc.  (=  200  oc.),  of  a 
10  oc.  "  filter  brushing  "  of  1,000  cc.  of  the  water.  After  heating  to  80°  0.  for  10 
minutes  they  were  placed  in  wide-mouthed  and  stoppered  tubes  containing  a 
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freshly  prepared  mixture  of  pjrogallio  add  and  potassium  hydrate  solution,  and 
incubated  at  37^  0.  for  48  hours.  Preparatory  to  use  the  milk  tubes  were  boiled 
for  half  an  hour  and  then  quickly  cooled.  This  is  a  very  necessary  piece  of 
procedure,  and  it  is  equally  important  to  extend  the  time  of  observation  of  the 
milk  cultures  to  id  hours  if  the  results  are  negative  in  24  hours. 

Streptoeoeei, — Surface  agar  plate  cultures,  incubated  at  37^  C,  were  used. 
Usually  the  plates  were  inoculated  with  0*1  cc.  (=  10  cc.)  of  a  10  cc.  **  filter 
brushing"  of  1,000  cc.  The  minute  colonies  were  sub-cultured  in  broth 
(incubated  at  37^  0.).  and  if  a  microscopic  examination  of  the  resulting  growth 
proved  satisfactory  they  were  further  studied  in  litmus  milk,  and  other  media. 
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II.— Results  op  the  Chbmioal  Examination  op  Thirty 
Samples  op  Chichester  Well  Water  obtained  prom 
Fourteen  Dipperent  Sources. 

The  chemical  results  are  given  in  the  following  table  (Table  2)  : — 

Table  2. 


Showing  the  Resnlts  of  Chemical  Examination  of  Thirty  Samples 
of  Chichester  Well  Water  obtained  from  fourteen  different 
Hources,  as  regards  the  amount  of  Free  and  Albuminoid 
Ammonia,  Oxygen  absorbed  from  Permanganate,  and 
Chlorine. 

[Results  stated  as  parts  per  100,000.] 


Dosoription  of  the  Sample 
of  Water. 

Free 
Ammonia. 

Albu- 
minoid 
Ammonia. 

Oxytren 

absorbed 

from 

Permanganate 

(4  hours  at 

the  room 

temperature). 

Chlorine. 

• 

8 

a 

Sample    A\    18.    Hi^h    Street. 
October  15th,  1900.  Pump  closed 
well.    Fever  area. 

j 

Traces.    .      0*0064 

I 

Traces. 

4*1 

1 

eS 

§ 

Sample  B^  St.  Pancras.  October 
15th.  1900.     Open  draw  well. 
Non-fever  area. 

Traces. 

0*0064 

0-015 

2*0 

u 

§ 

Sample  0^  10,  Oving  Koad,  Octo- 
ber 2'Jnd.  1900.     Pump  closed 
welL    Fever  area.* 

Traces.         0*006 

1 
1 

Traces. 

2*7 

'ht  and  cl< 
ed  matte: 

Sample  D^,  Cattle  Market,  Octo- 
ber 23od,  1900.     Pamp  closed 
well.   Non-fever  area.t 

Sample     D*.    Cattle     Market, 
February  *J6th,  190L 

Traces. 

1 

0*0056 
0*004 

Traces. 

3*2 
4*0 

All  the  waters  were  brifi 
free  frdm  suspeno 

Sample   h\\  SI    Boffnor    Road, 
October  SOth,  1900.  Pomp  dosed 
well.    Fever  area. 

Traces. 

1 

0*004 

Traces. 

2*3 

*  Sample  O^  contained  0*32  part  of  oxidised  nitrogen. 

f  D^  0*79 


Tablb  2— continued. 


DiT'cdptiiin  (if  Ibp  Sample 

..'r.». 

.Mbu- 

from 
'the"™™'' 

Chlorine. 

1 

Sample  F>,  EttrloV  Homi.  Oolo- 
ber  .SOth.  leUO.      Pomp  closed 
well.   Non-fever  area. 

Tnuw. 

n-wn 

'■'— ■ 

a-a 

ftunpleO',i,NorthOftlo.Novem- 
ber  Sth.   191X1.      Pump  olo-ed 
well.    Fever  area. 

„^ 

O'tKM 

- 

3-8 

; 

Sftuiple     U'.     Ifl.    at.    Piin^ro-, 

L-lowdwea   Fever  nrea. 
Nample     H'.     Ifl.    Si.    Pai]cra». 

"■(KttH 

3-5 

1-g 

1 

Sample   1'.    2M,    Clinpel    Slreet, 
November    lUth,  IIHW.     Pump 
closed  well.    Fever  area. 

(|-«i64 
II-U05 

Traces. 

o-oi 

Traoes. 

•■• 

Sample     J',     M.     Ea.[     Rlreet. 

Tra«-. 

inN.158 

Traoes. 

2-e 

3-4 

1 

1 
1 

Pump  closed  well.    Fever  area. 

0-0048 

irwea 

U-0l>4 

TUKMS. 

B-« 

B-i 

1 
1 

5 

Tnieo*. 

0-OOS2 

o-po« 

TroPBo. 

a-i 

S'B 

a-6 
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Table  2 — continued. 


Dewription  of  the  Sample 
of  Water. 

Free 
Ammonia. 

Albu- 
minoid 
Ammonia. 

Oxygen 
absorbed 
from 

Permanganate 

(4  hours  at 

the  room 

temperature.) 

Chlorine. 

• 
OS 

•a 

D 

Sample  M^,   160.    Brovle  Road, 
December    Srd,    1900.     Pump 
closed  well.    Fever  area. 

Siimple   M",   160.   Broyle   Road, 
January  2i9t,  1901. 

Sample  M".  160,  Broyle   Road, 
March  ^th,  1901. 

Traces. 

0*004 

0-0056 
0*0064 

Traces. 

0*011 
0*01 

5*2 

7*3 
6*2 

All  the  waters  were  bright  and  clear  and  remarkably 
free  from  suspended  matters. 

Sample  NS  66,    North    Street, 
December    3rd,    1900.      Pump 
closed  well.    Non-fever  area. 

Sample   N^  66,    North    Street, 
January  2l8t,  1901. 

Sample    N\  66.    North    Street, 
March  25th,  1901. 

Traces. 

00056 

0*0032 
0'U02 

Traces. 

M 

2*4 

2*6 

1 

2*9 

1 

APP.  B,No.6. 

On  the 

Chemical  and 
Bacteriological 
Examination 
of  Chichester 
Well  Water;  by 
Dr.  Houston. 


(1.)  Free  ammonia, — It  will  be  noted  that  all  the  samples  were 
conspicuous  as  regards  the  relative  absence  of  free  ammonia. 
None  indeed  contained  more  than  mere  traces.  Assuming  past 
pollution  of  the  soil  to  have  taken  place,  oxidation  of  most  of  the 
organic  matter  must  have  occurred. 

(2.)  Albuminoid  ammonia. — As  regards  albuminoid  ammonia — 
and  adopting  the  general  view  that  a  good  drinking  water  should 
not  contain  more  than  0*008  parta  per  100,000 — it  will  be  seen 
that  none  of  the  samples  were  open  to  suspicion  as  judged  by 
this  test. 

(3.)  Oxygen  absorbed  from  permanganate. — Practically  all  the 
w^aters  yielded  no  more  than  mere  traces  of  oxygen  absorbed 
from  permanganate,  and  in  some  of  them  it  was  a  question 
whether  the  error  of  experiment  did  not  cover  the  slight  amount 
notod.  None  of  the  waters  could  be  regarded  as  other  than  of 
the  highest  degree  of  purity  on  the  basis  of  this  test. 

(4.)  Chlorine. — The  chlorine  figures  were  of  some  interest. 
Chlorine  is  of  course  practically  unaffected  by  its  passage  through 
soil  ;  and,  although  it  is  dithcult  to  know  how  much  chlorine  is 
derived  from  the  Eoil  itself  and  how  much  from  animal  pollu- 
tion of  the  soil,  the  observed  variation  in  the  quantity  of  chlorine 
in  a  particular  well  at  one  time  as  compared  with  another,  and 
in  the  different  wells  (although  all  were  of  fairly  comparable 
depth  and  within  measurable  distance  of  each  other),  must  be 
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regarded  as  somewhat  suspicions.  Pure  upland  waters  cototam 
about  1  part,  and  crude  sewage  about  10  parts  per  10),(KX)  of 
chlorine/  but  as  regards  wells  in  general  the  greatest  differences 
have  been  noted.  Some  contain  only  1  part,  many  of  them  i*  to  6, 
and  a  number  10  or  more  parts  per  100,0(X).t  Chemists  are  by 
no  means  agreed  on  the  subject,  but  perhaps  a  fair  statement 
would  be  that  shallow  wells  should  not  contain  more  than  3*5 
parts  per  100,000,  due  regard  being  paid,  however,  to  the  geological 
nature  of  the  district  and  its  distance  from  the  sea.  In  the 
present  case  no  less  than  eighteen  out  of  the  thirty  samples  of 
water  yielded  less  than  3  parts  chlorine.  Assuming  merely  for 
the  sake  of  discussion  that  under  3  parts  of  chlorine  might  be 
regarded  as  unobjectionable  and  proper  as  it  were  to  the  soil  itself, 
and  not  to  animal  pollution,  the  chlorine  figures  of  the  remaining 
samples  are  not  devoid  of  interest.  Thus,  picking  and  choosing: — 
Samples  MS  M^,  and  M^  yielded  respectively  5-2,  7-3.  and  6-2 
parts ;  and  Samples  K^  and  K'  respectively  5*7  and  5*6  parts  of 
chlorine.  Now  if  we  tentatively  regard  this  excess  of  chlorine 
in  the  particular  samples  as  due  to  sewage  (taking  the  chlorine 
contents  of  sewage  as  about  10  parts  per  100,000)  this  would 
mean  a  contamination  equivalent  to  no  less  than  22,  43, 32, 
27  and  26  cc.  respectively  of  sewage  per  100  cc.  of  the  well 
waters. 

The  difference  now  and  again  observed  in  the  amount  of 
chlorine  in  one  and  the  same  well  at  different  dates  is  striking. 
This  might  be  ascribed  to  seasonal  changes,  but  it  was  too 
pronounced  in  certain  instances  to  make  this  a  likely  explanation. 
Moreover,*some  of  the  wells  showed  but  a  slight  variation  at  one 
time  as  compared  with  another.  For  example,  samples  L^  I/, 
and  L*  were  examined  on  November  19th  and  November  27th, 
1900,  and  ou  March  11th,  1901,  yet  the  figures  were  nearly  the 
same  in  each  case,  viz.,  2*3,  2*3,  and  2*5.  Again,  samples  H^,  H^ 
and  H*  were  examined  on  November  5th,  1900,  and  January  14th 
and  February  12th,  1901,  yet  the  records  showed  no  wide 
variation  (2*6,  2*5,  2*8).  Compare  these  with  I^  IS  and  P, 
examined  November  13th  and  December  10th,  1900,  and  Feb- 
ruary 25th,  1901,  the  figures  being  2-9,  4*5,  and  3-2 ;  and  K« 
and  K*,  examined  on  November  27th,  1900,  and  March  11th,  1901, 
the  figures  being  5*6  and  3*2 ;  and  J^  and  J^  examined  on 
November  13th  and  December  10th,  1900,  the  figures  being 
2-8  and  3*4. 

On  the  whole  the  chlorine  records  would  seem  to  point  to  the 
possible  presence  of  localised  areas  in  Chichester  more  or  less 
habitually  polluted,  as  well  as  to  the  occasional  accidental,  as  it 
were,  contamination  of  the  subsoil  water. 

The  chemical  results  as  a  whole  are  suggestive  of  potential 
rather  than  of  actual  harmf  ulness  of  the  well  waters. 


*  Thus  sewage  may  contain  only  about  ten  times  as  mnoh  chlorine  as  a  pore 
drinking  water.  Compare  this  with  the  B.  coli  test.  Pare  waters  may  contain 
no  B.  coli  in  1  cc.,  10  cc.,  and  even  100  cc.  Yet  in  sewage  the  number  is  apt  to 
be  at  least  100,000  per  cc. 

t  100  oa  of  an  average  sample  of  well  water  would  contain  more  ehlorine 
than  90  00.  of  a  pore  upland  water  +  10  cc.  of  crude  sewage.' 
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III. — Results  of  the  Bacterioloqioal  Examination  of   app.  b,  no.  a. 
Thirty  Samples  of  Chichester  Well  Water  obtained  chJSioai  and 

Bacterio.ogical 
Examination 
of  Chichester 
Well  Water;  by 
Dr.  Houston. 


from  Fourteen  Different  Sources. 


(1.)  Total  number  o/bactefHa  (gelatine  at  20°  C).    The  results 
obtained  are  shown  in  Table  3. 


Table  3. 

Showing  as  regards  total  nnmber  of  bacteria  in  1  cc.  (gelatine  at 
20°  C.)  the  resalts  of  the  bacteriological  examination  of  30 
samples  of  Chichester  well  water  obtained  from  14  different 
sources. 


Description  of  the  Sample  of  Work. 

Total  number 
of  bacteria  in 
1  cc.  (gelatine' 
at  2*0  0 

Sample  A\  18,  High  Street 

October     16th, 
1900. 

Pump  dosed 
weL 

Fever  area 

300 

Sample  B^,  St  Fancras 

October     15th, 
1900. 

Open     draw 
welL 

Non  -  fever 
area. 

1,900 

Sample  OMO,  Oving  Boad 

October    22nd, 
1900. 

Pump  closed 
welL 

Fever  area 

170 

Sample  DS  Cattle  Market 
n* 

October    23nd, 
1900. 

February  26th, 
1901. 

Pump  closed 
weU. 

Non  -  fever 
area. 

n             t« 

131 
38 

Sample  E^,  33,  Bognor  Boad 

October      3rd, 
ItfOO. 

Pump  closed 
well. 

Fever  area 

14 

Sample  F',  Bttrick  Boad  . . 

October       8rd, 
1900. 

Pump  closed 
well. 

Non  -  fever 
area. 

12 

Sample  GS  3,  North  Gate .. 

f»      G  »      ••          ••      •• 

(i* 

November  5th, 
1900. 

January    14th, 
190L 

February  I3th, 
1901. 

Pump  closed 
well. 

tt          tf 
»t          f 

Fever  area 

40 
7 
8 

Sample  HM9,  St.  PancraA 
•t       H  ,      w             tt 

November  5th, 
1900. 

January    15th, 
1901. 

February  12th, 
1901. 

Pump  closed 
well. 

•t         tt 

«t                   H 

Fever  area 
»»          %. 

4 
10 

I 
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Tablb  3 — continued. 


DcHcription  of  the  Sample  of  Work. 

Total  number 

of  bacteria  in 

1  ca  (gelatine 

at20oc.). 

Sample  I»,  28, Chapel  Street, 

November  13th 
1900. 

Pump  closed 
well. 

Fever  area 

338 

I* 

December  10th, 
1900. 

>f          *• 

n              t* 

93^ 

T» 
•I         •*•  »        «                 n 

February  25th, 
1901. 

W                  l: 

H                     M 

58 

Sample  J^  H  East  Street.. 

November  13th, 
1900. 

Pump  closed 
well. 

Fever  area 

lao 

December  10th, 
1900. 

M                        »? 

M                      W 

15 

Sample  K\  7,  8,  9,  Chapel 
Street. 

November  19th, 

1900. 

Pump  closed 
weU. 

Fever  area 

64 

W          K.*t           n                     N 

November  27th, 
1900. 

«•          ft 

1*         *• 

150 

March       11th, 
1901. 

f«          «• 

II          »» 

14 

Sample  L\  52,  Victoria  Road 

November  19th, 
1900. 

Pump  cloMed 
well. 

Fever  area 

159 

»»!•,,,             „ 

November  27th, 
1900. 

n               n 

»•                      M 

196 

March       11th, 
1901. 

«»               i» 

»»                      »« 

160 

Sample  M\  160,  Broyle  Road 

December  3rd, 
1900. 

Pump  closed 
well. 

Fever  area 

1,090 

M       M',       „           „ 

January     2l8t, 
1901. 

••          » 

f«                    H 

m 

«      M  ,       .,          „ 

March       2Sth, 
1901. 

H                    »» 

11                     I* 

141 

Sample  NS  66,  North  Street 

December  3rd, 
1900. 

Pump  closed 
well. 

Non  -  fever 
area. 

812 

N* 

January     2lKt. 
1901. 

•t          1* 

»»          ti 

880 

N* 

March       2oth, 
1901. 

»»                 n 

••                     M 

20 

It  will  be  seen  from  the  table  that  of  these  30  samples  no  fewer 
than  14  yielded  less  than  100  microbes  per  cc.  100  micro- 
organisms or  less  in  1  cc.  is  frequently  used  as  a  bacteriological 
standard  of  purity,  and  Koch's  opinion  is  commonly  cited  in 
support  of  it.  But  Koch's  observations  have  been  misappre- 
hended. What  K3(:h  reallv  meant  was  this  :— In  the  case  of  a 
grossly  polluted  river  water  containing  many  thousand  bacteria 
per  cc,  efficiency  of  filtration  might  be  judged  to  be  reasonably 
perfect  if  the  number  were  reduced  from  many  thousands  to  less 
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than  100  per  cc.  Koch^s  aim  was  to  establish  a  practical  standard  app.  b,  no.  6. 
in  the  case  of  polluted  wat<ers  subjected  to  sand  filtration ; 
a  standard  carrying  with  it  some  assurance  of  relative  not 
absolute  safety.  There  are  many  upland  waters  in  regions 
seemingly  remote  from  objectionable  contamination  which  may 
contain  over  200  microbes  per  cc.  But  such  waters  are  surely  to 
be  thought  of  as  more  "  safe  "  than  a  sewage-polluted  river  water, 
even  if  the  filtration  be  so  perfect  as  to  reduce  the  number  of 
bacteria  from  10  or  more  thousand  to  100  or  less  per  cc* 

Some  of  the  samples  were  remarkably  free  from  bacterial  life. 
For  example,  samples  R\  G\  Q\  R\  FS  H^  K^  (and  E^),  and  J^ 
contained  only  4,  7,  8,  10,  12,  13,  14,  and  15  microbes  per  cc. 
respectively. 

Of  the  16  samples  containing  over  100  bacteria  per  cc,  three 
(B\  I«,  W)  contained  over  1,000  ;  two  (N^,  N^)  between  500  and 
1,000 ;  and  11  (A^,  C^,  D\  l\  J\  K\  L\  L\  L\  U\  W)  between 
500  and  100. 

As  regards  samples  collected  from  the  same  source,  but  on 
different  dates,  the  figures  are  of  interest.  For  example, 
I^  and  I^  collected  on  December  10th,  1900,  and  February  25th, 
1901,  yielded,  respectively,  9,880  and  58  bacteria  per  cc.  And 
N«  and  N^,  collected  on  January  2l8t,  1901,  and  March  25th,  1901, 
yielded  880  and  20  microbes  in  1  cc.  On  the  other  hand,  L^  L^  L^, 
collected  on  November,  19th,  1900,  November  27th,  1900,  and 
March  11th,  1901,  contained  159,  196,  and  160  micro-organisms 
per  cc. 

On  the  basis  of  numbers,  without  any  knowledge  of  the  circum- 
stances of  the  supply,  a  majority  of  the  samples  would  have  been 
considered  either  very  pure  or  sufficiently  pure  to  escape  con- 
demnation ;  a  few  would  have  been  regarded  with  suspicion,  and  a 
very  few  with  marked  disfavour. 

As  to  the  sorts  of  bacteria  met  with  in  these  cultures,  the 
fluorescent  bacteria  (liquefying  and  non  liquefying)  were,  of 
course,  very  numerous  in  the  waters.  B.  arborescens  was  not 
uncommonly  noted ;  but  both  B.  mycoides  and  the  granular 
bacillus  of  soil  were  conspicuous  by  their  absence.  Even  in  the 
plates  made  from  0*1  cc.  of  thelOcc.  **  filter  briishings,"  of  1,000 cc. 
of  the  waters,  these  microbes  were  seemingly  absent.  Yet  a  refer- 
ence to  my  other  report  in  this  volume  shows  how  abundant  they 
may  be  in  surface  soil  (at  least  10,000  per  gramme).  Far  be  it  from 
me  to  contend  that  these  microbes  are  never  present  in  water  supply. 
But  that  they  have  a  sparse  distribution  in  water,  while  they  are 
especially  and  peculiarly  abundant  in  superficial  soil,  is  beyond 
denial.    Their  presence  in  water  in  any  number  always  points  in 


*  It  will  presently  be  noted  that  some  of  the  well  waters  contained  B.  coli, 
notwithstanding  that  the  total  number  of  bacteria  fell  far  short  of  100  per  oo. 
Compare  this  with  the  following  : — A  sample  of  ice  cream  recently  examined  by 
me  contained  no  B.  coli  in  100  milligrammes,  yet  the  number  of  bacteria  in  thfa 
quantity  was  aotually  86,000.  And  again,  a  particular  well  water  containing 
20,480  microbes  per  oc.,  yielded  no  B.  ooli  at  all  in  the  same  quantity  of  the 

w»t»» 
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App.  B,  No.  0.    my  experience  to  soil  disturbance  of  one  sort  or  other,  e^^  flood 
On  th~  water. 

Ohemic&l  and 

Bacteriological       The  microbes  of  coli-like  appearance  will  be  considered  in  a 
ofoSchmter      Separate  section  of  this  report. 

Well  Water;  by 
Dr.  Hooston. 

(2.)  **  Oas "  in  gelatim  ''shake  cultures "  (24  hours  at  20°  C). 

The  results  obtained  were  chiefly  of  a  negative  character,  they 
are  shown  in  Table  4. 


Table  4. 


Description  of  the  Sample  of  Water. 

-Gas-in 

Gelatine 

shake 

caitore 

(24  hours 

at  'XP  0.) 

• 

1 

rH 

Sample  Jl\  18,  High  Street 

October  15th,1900 

Pump  closed 
welL 

Fever  area.. 

- 

+ 

Sample  B^,  St.  Fanoras 

October  15th,  1900 

Open     draw 
well. 

Non  -  fever 
area. 

- 

+ 

Sample  0\  10.  Oving  Boad 

October  22nd,1900 

Pump  closed 
well. 

Fever  area  .. 

- 

+ 

Sample  DS  CatUe  Market. . 

ft             A'    »             »t                   « 

October  22nda900 

February     2Gth, 
IWl. 

Pump  closed 
welL 

n             w 

Non  -  fever 
area. 

" 

Sample  E^,  32,  Bognor  Road 

October  30th,  1900 

Pump  closed 
weU. 

Fever  area  .. 

- 

Sample  F\  Ettrick  Boad  .. 

October  30th,  1900 

Pump  closed 
well 

Non  -  fever 
area. 

- 

- 

Sample  OS  3,  North  Gate. . 

November     5th, 
1900. 

January       14th. 
luOl. 

February     12th, 
190L 

Pump  closed 
weU. 

n               n 

Fever  area  .. 

n              n 
*«              n 

- 

- 

Sample  HM8,  St.  Pancras 

November     5th, 
1901. 

January       14th, 
1901. 

February     12th, 
1901. 

Pump  closed 
well. 

n              ft 

i«               n 

Fever  area .. 

M                      M 

- 

♦  0*1  cc.  of  a  10  cc.  *•  Alter  brushing"  of  1,000  cc.  (=  10  cc.  of  original  water). 
fl-Oco.  •  »  »  „  (=100cc.  „         „      ), 
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Tablb  4 — contintied. 


■ 

••Gas-in 

Gelatine 

shake 

culture 

Detoriptlon  of  the  Sample  of  Water. 

(24  hours 
at20°O.) 

• 

1 

Sample  I\  30,  Ohapel  Street 

November    13th, 
190a 

Pump  closed 
weU. 

Fever  area   . 

- 

+ 

«          *  •          M                n 

December    10th, 
1900. 

tt         It 

It         II 

+^ 

+ 

M              ^    •              «t                       M 

February     26th, 
1901. 

t»                     M 

M                        »l 

Sample  J*.  94,  Baet  Street  . 

November    13th, 
1900. 

Pump  dosed 
weU. 

Fever  area  . . 

- 

- 

J" 

December    10th, 
1901. 

»•         It 

H                     1. 

- 

- 

Sample  K^,  7,  8,  9,  Ohapel 

Street. 

November   19th, 
1900. 

Pump  closed 
well 

Fever  area  . . 

- 

1*               ^    •              M                    » 

November   27th, 
1900. 

tt         tt 

■1         ti 

- 

- 

IT* 

March  11th,  1901 

«t         It 

It         ti 

- 

- 

Sample  L\  62,  Victoria  Boad 

November   19th, 
1900. 

Pump  closed 
well. 

Fever  area . . 

- 

- 

H              **    •              »                      •• 

November   27th, 
1900. 

it         It 

»         It 

- 

+ 

•»              *^    I              »t                    t 

March  11th,  1901 

tt         •» 

•1         It 

- 

- 

Sample  M^,  160,  BroyleRoad 

December     3rd, 
1900. 

Pump  closed 
welL 

Fever  area . . 

+t 

+ 

M               M    .               n                      H 

January  2l8t,  1901 

tt         '» 

t«          II 

- 

+ 

tt               M    ,               „                      „ 

March  25th,  1901 

»»          ♦» 

II          II 

- 

- 

Sample  NS  66,  North  Street 

December      Srd, 
1900. 

Pump  closed 
well. 

Non  -  fever 
area. 

1 

- 

- 

tt       w  »       ••          It 

Jantiary3l8t,1901 

II          II 

It          tt 

- 

- 

N" 

It               *'      t              It                      !• 

March  25th,  1901 

II          II 

II          It 

"■ 

~ 

AFP.  B,  No.  6. 

On  the 

Ohemicaland 
Baoteriologioal 
BxamlnatioD 
of  Ohichester 
Well  Water;  by 
Dr.  Houston. 


*  O'l  cc.  of  a  10  oc.  **  filter  brushing  **  of  l,000:cc.f(»10  cc.  of  original  water). 

•  I'Ooc.  »  .1  n  It  (— lOOcc.  „  „       ). 
%  Negative  result  1  cc. 


It  will  be  noticed  that  no  less  than  22  oat  of  the  30  samples 
failed  to  give  a  positive  resnlt,  even  when  the  bacterial  contents  of 
100  cc.  were  added  to  the  gelatine.  It  is  evident,  then,  that  on  the 
basis  of  this  simple  test  alone  an  enormons  distinction  can  be 
drawn  between  crude  sewage  and  some  waters.    For,  speaking 

8962  2  L 
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A.B.No.8.  from    a  wide    experience,  j^^  cc.    of  sewage  is  nsnally  suffi- 

j^^  cient  to  produce  a  visible    development    of  "gas"  in  gelatine 

I'jnjjo^  wad  "  shake  "  cultures  (in  24  hours  at  20°  C).    Of  the  remaining  eight 

SSSS^S  samples,  six  (AS  B\  G\  P,  L^,  M^)  gave  a  positive  result  with 

SwaSr  by  ^^  ^^"^  ^^^  ^^^  ^^*^  ^^^^- '  ^^^  *^^  (^^  *^^  ^^)  S^ve  a  positive 
r.  Houston,      result  both  with  the  10  cc.  and  100  cc.  cultures.     This  test  is, 

of  course,  of  more  value  in  the  case  of  sewage  ^fiBuents  and  impure 
waters  thin  with  potable  waters.  A  negative  result  must  not 
however  be  taken  as  meaning  the  absolute  but  only  the  relative 
absence  or  gas-forming  bacteria.*  And  again  it  must  not  be  inter- 
preted as  '  giving  more  than  an  indication  of  relative  **  safety." 
A  fair  and  reasonable  statement  would,  I  think,  be  as  follows  : — 
A  water  giving  a  positive  result  with  10  cc,  and  a  negative  result 
with  1  cc,  should  be  regarded  as  probably  impure.  A  water  yield- 
ing a  positive  result  with  100  cc,  and  a  negative  result  with  10  cc, 
ought  to  be  regarded  as  of  doubtful  purity  if  it  be  judged  on  the 
basis  of  this  test  alone.  A  water  giving  a  negati  ve  result  with  100  cc. 
affords  evidence  of  comparative  safety  for  potable  purposes.  On 
this  basis  Samples  1^  and  M^  would  be  classed  as  impure ; 
AS  BS  OS  IS  LS  MS  as  of  doubtful  purity  ;  and  the  rest  of  the 
samples  as  relatively  "  safe."t 

A  certain  measure  of  parallelism  seems  to  be  traceable  between 
the  total  number  of  bacteria  and  the  facts  as  to  "  gas  "  production. 
But  two  samples  (C^,  L^)  yielded  "  gas  "  in  shake  culture,  although 
the  total  number  of  bacteria  was  by  no  means  excessive ;  and 
other  two  (N^,  N^)  gave  a  negative  result  as  regards  "gas"  pro- 
duction, notwithstanding  the  l^ct  that  these  same  samples  contained 
a  large  number  of  micro-organisms.  The  records  are  not  suffi- 
ciently numerous  to  allow  of  definite  conclusions  being  drawn, 
but  as  far  as  they  go  they  seem  to  indicate  that  the  relation 
between  the  total  number  of  bacteria  and  the  number  of  gas- 
forming  microbes  is  not  necessarily  a  constant  one. 

The  different  results  as  regards  "  gas "  production  in  the  same 
wells  but  on  different  dates  is  worth  noting.  For  example,  P,  IS 
and  IS  collected  on  November  13th,  1900,  December  10th,  1900, 
and  February  25th,  1901,  yielded  results  respectively  as  follows  : — 
+  100  cc  —  10  cc. ;  +  10  cc  —  1  cc  ;  and  —  100  cc.  And  M',  MS 
and  MS  collected  on  December  3rd,  1900,  January  21st,  1901, 
March  25th,  1901,  gave  the  following  results  : — h  10  cc.  —  1  cc  ; 
+  100  cc  —  10  cc  ;  and  —  100  cc 

(3)  B.  colt  (and  closely  allied  forms)  and  search  for  B,  typhosus. 
— The  work  carried  out  under  this  heading  was  of  an  extensive 
character,  and  must  needs  be  considered  in  separate  sections, 
a,  b,  c,  and  d,  as  follows  : — 

(a)  Presence  or  absence  of  B.  colt  in  01  cc.    Surface  phenol 
(0'05  per  cent )  gelatine  plate  cultures. — The  results  are  shown  in 
Table  5. 


*  See  Addflfidnm  B.,  Appendix  B,  No  3,  laat  jear'i  volume, 
t  Figf.  18  and  14,  Plate  XXVI.  of  thii  volnme. 
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Tablb  5 


A  pp.  B,  No.  6. 


Showing  as  regards  presence  or  absence  of   B.  coli   (or  allied  chemical  aod 

forms)  in  0-1  cc.  the  results  of  the  bacteriological  examination  f'i|^^^2^S** 

of  thirty  samples  of  Chichester  well  water,  obtained  from  of  Chichester 

fourteen  different  sources.  Dr!^Hou»fou.^^ 


Sample  A^  .. 

- 

See  Microbe  3,  table  8  (no  close  kinship  to  B.  ooli). 

Samples^  .. 

+ 

See  Microbes  1  and  2,  table  8  (B.  coli  or  allied  forms). 

Sample  0^  .. 

- 

No  subonltnres  made ;  no  colonies  like  B.  coli. 

Sample  D^  .1  '    .V 
Sample  D*  .. 

"■f" 

But  see  Microbe  9.  table  8. 

No  snboultarei  made ;  no  colonies  like  B.  coli 

Sample  E^.. 

- 

No  sabculturee  made ;  no  colonies  like  B.  coli. 

Sample  F^  .. 

- 

No  subcultures  made ;  no  colonies  like  B.  coli. 

Sample  O^.. 
„      G«..       .. 
«      G»  ..       .. 

- 

No  suboultures  made ;  no  colonies  like  B.  coli. 

n                                   M                                   •» 

W                                                   H                                                    It 

Sample  H^.. 

- 

No  subcultures  made ;  no  colonies  like  B.  coli. 

m                                              M                                              H 

Sample  P   .. 
If      A    .«       •■ 

$t      1    •  •       •  • 

+ 
+ 

See  Microbe  28,  table  8  (B.  ooli  or  allied  form). 

See  Microbes  97,  99.  100,  table  8  (B.  coU  or  aUied  form) ;  aUo 
microbes  98  and  96,  table   (no  dose  kinship  to  B.  ooli). 

No  subcultures  made  ;  no  colonies  like  B.  coli. 

Sample!^   .. 

T« 
«•          •        ••            •• 

- 

See  Microbe  88.  table  8  (no  close  kinship  to  B.  coli). 
Ko  subcultures  made ;  no  colonies  like  B.  coli). 

Sample  K^ . . 

M             MX.      ..              .. 

IT* 

See  Microbe  45,  table  8 ;  (no  close  kinship  to  B.  ooli). 
See  Microbe  62,  table  8 ;  (no  close  kinship  to  B.  coli). 
No  subcultures  made ;  no  colonies  like  B.  coli. 

Sample  L^  .. 
,.       L«  ..       .. 
„       L*  ..       .. 

- 

No  subcultures  made ;  no  colonies  like  B.  coli. 

n                         w                         w                         •* 

See  Microbe  188,  table  8 ;  (so  dose  kinship  to  B.  ooli). 

Sample  M^.. 

n               JML      mm                 .. 

+ 
+ 

See  Miorobee  80  and  81,  table  8 ;  (B.  coli  or  allied  forms). 
See  Miorobe  IIS,  table  8 ;  (B.  coU  or  aUied  forms). 
No  subcultures  made ;  no  colonies  like  B.  coli. 

Sample  N».. 

No  subcultures  made    no  colonies  like  B.  ooli. 

,                                       M                                     >l                                    tl 

2  L  2 


On  the 

Chetniotl  and 
Bacterioloffioal 
Examination 
of  Chichester 
Well  Water;  by 
Dr.  Houston. 
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App.  B,  NO. «.  It  will  be  noted  that  six  (B\  D^  1\  l\  W,  W)  out  of  the  thirty 
samples  of  well  water  yielded  coli-like  microbes  in  0*1  cc.  The 
remaining  twenty-four  samples  either  showed  no  colonies 
resembling  B.  coli  in  the  0*1  cc.  plate  cultures,  or  any  colonies 
simulating  B.  coli  on  preliminary  observation  in  the  plate  culti- 
vations were  found  on  further  investigation  to  bear  no  close 
kinship  to  B.  coli. 

As  regards  the  samples  collected  from  the  same  wells  but  on 
different  dates,  it  is  worthy  of  note  that  sometimes  B.  coli  was 
absent  from  all  the  samples,  but  that  in  other  cases  it  was  present 
at  one  time  and  absent  at  anonner.  For  example,  in  6^,  Q^,  and 
G^  collected  on  November  5th,  1900,  January  lith,  1901,  and 
February  12th,  1901,  B.  coli  was  absent  from  0*1  cc.  on  all  three 
occasions.  On  the  other  hand  D^  collected  on  October  22nd,  1900, 
contained  a  microbe  seemingly  akin  to  B.  coli,  whereas  D*,  collected 
on  February  25th,  1900,  gave  no  coli-like  colonies  in  0*1  cc. 
Again  P,  P,  I^,  collected  respectively  on  November  13th,  1900, 
December  10th,  1900,  and  February  25th,  1901,  differed,  in  the 
circumstance  that  P  and  P  contained  B.  coli  for  allied  forms) 
whereas  I'  did  not.  Once  again,  M^  and  M^  collected  on 
December  3rd,  1900,  and  January  21st,  1901,  contained  B.  coli  in 
O'l  cc,  but  M^  collected  on  March  25th,  1901,  contained  no  coli- 
like  microbes  in  a  similar  amount  of  water. 

As  might  be  anticipated,  the  above  results  suggest  some  degree 
of  parallelism  between  B.  coli,  the  total  number  of  bacteria,  and 
the  facts  as  regards  gas-production  ;  but  it  is  also  evident  that  too 
much  stress  must  not  be  laid  on  this  seeming  coincidence. 

Without  raising  the  vexed  question  of  standards,  it  is  per- 
missible to  say  that  there  seems  no  justification  for  "  passing  *'  a 
water  containing  in  0*1  cc.  microbes  seemingly  closely  akin  to 
B.  coli  when  bacteria  of  comparable  sort  may  be  wholly  absent 
from  1, 10,  or  even  100  cc.  of  other  waters  of  less  suspicious  sort 

(h)  Presence  or  absence  of  B.  coli  in  10  cc.^  surface  plienol 
{O'Oo  per  c^nt.)  gelatine  plate  cultures. — The  results  are  shown  in 
Table  6. 


Tablk  6. 

Showing  as  regards  presence  or  absence  of  B.  coli  (or  allied 
forms)  in  10  cc*  the  results  of  the  Bacteriological  Examina- 
tion of  thirty  samples  of  Chichester  well  water  obtained 
from  fourteen  different  sources. 


Sample  A^  ..        ..      + 

See  Microbes  4  and  5,  table  8  (B.  coli  or  allied  forms). 

Samples^  ..       ..      + 

See  Microbe  7,  table  8  (B.  coli  or  allied  forms). 

Sample  0*  .. 

No  sab-cultures  made,  no  colonies  like  B.  coMi 

•  0*1  cc.  of  a  10  oc.  **  filter  brushing  "  of  1.000  cc  Pasteur  "  filter  brushing'*  method. 
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Tablb  6 — contimied. 


Sample  D^  .. 
-       D"  .. 


Sampl«£^  .. 


Sample  F^  .. 


Sample  O^  .. 


Sample  H^ .. 


Sample  I^   .. 

M  X.I 

T» 


Sampled  .. 


Sample  K^ . . 


Sample  L^  .. 

n         L«   .. 
n  L      .. 


Sample  M^ . . 
H       M*.. 


But  tee  Miorobes  10  and  11,  table  8  (B.  coli  or  allied  form). 
No  Bub-oultures  made,  no  colonies  like  B.  coli. 


APP.  B,  No. «. 

On  the 

Chemical  and 
Bacteriological 
Examination 
of  Chichester 
Well  Water;  by 
Dr.  Houston. 


No  sub-cultures  made,  no  colonies  like  B.  coli. 


See  Microbe  20,  table  8  (no  close  kinship  to  B.  coli). 


No  sub-cultures  made,  no  colonies  like  B.  coli. 


n 


«» 


No  sub-cultures  made,  no  colonies  like  B.  coli. 


See  Microbes  S7  and  39,  table  8  (B.  coli  or  allied  forma) ;  aIimj 
miorobes  28, 80, 31, 32, 33  (no  close  kinship  to  B.  coli). 

&«  Miorobes  101.102,103, 104,  table  8  (B.  eoli  or  allied  formn)  ; 
also  microbe  105  (no  close  kinship  to  B  coli). 

No  sub-cultures  made,  no  colonies  like  B.  coli). 


•  •  •  • 


Iw  •  •  T" 


500  Microbe  37,  table  8  (B.  coli  or  allied  form) ;  also  microbes 
38, 39, 40, 41  (no  close  kinship  to  B.  coli). 

See  Microbes  106, 107,  table  8  (no  close  kinship  to  B.  coli). 


Su  Microbes  46,  47.  48,  49,  60,  51,  table  8  (no  dose  kinship  to 
B.  coli). 

See  Microbes  6S,  64,  6^  66,  67,  68,  table  8  (no  close  kinship  to 
BeoU). 

Su  Microbe  136,  table  8  (B.  coli  or  allied  form). 


+ 
+■ 


S00  Microbe  55,  table  8  (B.  coli  or  allied  form) ;  also  microbes 
66, 67  (no  close  kinship  to  B.  ooli). 

Su  Miorobes  72, 73, 74, 75  (no  kinship  to  B.  coli). 

Su  Microbe  138  (no  kinship  to  B.  coli). 


Sample  N^.. 

n  N«.. 


..      + 


Su  Microbes  82.  84,  89,  90,  92  (B.  coli  or  allied  form);  also 
microbes  83, 86, 86, 87, 88. 91  (no  kinship  to  B.  ooli). 

Su  Microbes  114, 116,  U6. 117. 118  (B.  coli  or  aUied  form). 

Su  Microbes  141. 143. 145, 146, 147,  148  (B.  coli  or  aUied  form) ; 
also  microbes  142, 144  (no  kinship  to  B.  coli). 


No  sub-cultures  made,  no  ooli  like  colonies. 
Su  Microbe  122,  table  8  (B.  coli  or  allied  formX 
No  sub-cultures  made,  no  coli-like  colonies. 


It  will  be  seen  from  the  above  table  (Table  6)  that  twelve  (A^, 
B\  DS  II,  I«,  3\  K»,  U,  MS  M«,  Wy  W)  out  of  the  thirty  samples 
yielded  coli-like  microbes  when  as  much  as  10  cc.  of  the  water 
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App.  B,  No.  6.  was  subjected  to  the  phenol  gelatine  test.  The  remaining  eighteen 
On  the  samples  either  showed  no  colonies  resembling  B.  coli    in   the 

B***to'M  t?*^i  ^^^^-^^^s,  or,  though  showing  colonies  simulating  B.  coli  on 
BxaxninatSn*  preliminary  observation  in  the  plate  cultivations  failed  to  yield 
weifwaSr^by  ^^^^  found  on  further  study  microbes  having  kinship  to  B.  coli. 
Dr.  Houston.      As  before  samples  collected  from  the  same  well  but  on  different 

dates  did  not  always  give  similar  results.  For  example,  D^, 
collected  on  October  22nd,  1900,  contained  coli-like  microbes  in 
10  cc.  of  the  water,  whereas  no  micro-organisms  of  similar  sort 
could  be  found  in  D^  collected  on  February  25th,  1901. 
Again,  a  positive  result  was  obtained  in  the  case  of  V 
and  P,  collected  respectively  on  November  13th,  1900,  and 
December  10th,  1900,  and  a  negative  result  as  regards  1^  collected 
on  February  25th,  1901.  Once  more,  L^  differed  from  U  and  L', 
inasmuch  as  the  former  (November  19th,  1900)  gave  a  positive 
and  the  two  latter  (November  27th,  1900,  and  March  11th,  1901 
respectively)  a  negative  result  in  respect  of  B.  coli.  Lastly,  N* 
•  (January  21st,  1901)  gave  a  positive  result,  and  N^  (December  3rd, 
1900)  and  N'  (March  25th,  1901)  contained  no  coli-like  microbes. 
The  different  samples  from  J  and  K  wells  also  varied,  as  regards 
presence  or  absence  of  B.  coli. 

On  the  other  hand,  M^  (December  3rd,  1900),  M«  (January  21st, 
1901),  and  M«  (March  25th,  1900),  each  contained  B.  coli  or  allied 
forms. 

Although  the  results  point  as  before  to  a  certain  parallelism 
between  the  total  number  of  bacteria  and  B.  coli,  it  is  equally  obvious 
that  to  place  too  much  reliance  on  this  apparent  relationship  might 
lead  to  serious  errors.  For  example,  K'  contained  B.  coli  (or  closely 
allied  forms)  in  10  cc,  yet  the  total  number  of  bacteria  in  1  cc, 
was  only  14.  Further,  N^  contained  no  fewer  than  812  microbes 
in  1  CO.,  yet  no  coli-like  bacteria  were  found  in  as  much  as  10  cc. 
of  the  sample. 

It  is  hardly  open  to  contradiction  that  a  water  should  contain  no 
B.  coli  in  0-1  cc,  but  when  the  quantity  involved  is  10  cc.  the 
question  may,  perhaps,  be  a  debatable  one.  Strictly  speaking,  no 
potable  water  should  contain,  even  in  100  cc.  or  more,  any  microbe 
which  can  reasonably  be  considered  as  being  of  recent  intestinal 
outcome.  But  there  is  great  difficulty  in  coming  to  any  definite 
conclusion  regarding  the  past  history  of  the  coli-like  microbe  met 
with  in  water  and  soil  cultivations,  moreover  the  variability  of  the 
coli  race  of  bacteria  is  so  great  that  it  is  a  matter  of  perplexity  to 
iletermine  whether  a  particular  micro-organism  should  or  should 
not  be  classed  as  B.  coli.  B.  coli  is  so  peculiarly  abundant  in  sewage 
as  compared  with  its  sparse  difetribution  in  waters  and  soils,  that  it 
seems  both  unwise  and  unnecessary  to  push  this  valuable  test  too 
far.  I  am  content  to' take  a  moderate  view  of  the  question  and  to 
regard  Samples  A',  B^,  DS  I\  P,  Ji,  K^  L\  M\  M^  M»,  and  N«,  as 
suspicious,  and  Samples  C\  D«,  E^,  ¥\  Q\  G^  G«,  R\  H«,  H»,  P, 
J2,  K^,  K^  L^  L^  NS  and  N',  as  showing  no  evidence  of  impurity 
on  the  basis  of  the  B.  coli  test,  when  10  cc.  of  the  water  was 
submitted  thereto. 
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(c.)  Presence  or  dbaence  of  B.  colt  in  100  cc.*.    Phenol  (0-05  per    Art,  b,  so.  o. 
e«nL)  broth  cultures  and  subsequent  plate  cultures.    The  results  on  the 
are  shown  in  Table  7.  SSSJtouSii 

EzaminatooD 
of  Ohiohester 

lABIiB    I.  Ur.Houatoi 

Showing  as  regarcU  presence  or  absence  of  B.  coli  (or  allied  forms) 
in  100  ec  *.  the  results  of  the  bacteriological  examination  of 
30  samples  of  Chichester  well  water  obtained  from  14  different 
sources. 


Sample  A^  .« 

+ 

Samples^  .. 

Sample  0^  .. 

+ 

Sample  D^  .. 

+ 
+ 

See  Microbe  6,  Table  8  (resembled  B.  coli,  but  liquified  irelatine 
UthdayX 


See  Miorobe  8,  Table  8  (B.  coli  or  closely  allied  forms). 


See  Microbes  15  and  16,  Table  8  (B.  coli  or  closely  allied  forms). 


See  Microbes  13, 13, 14,  Table  8  (B.  coli  or  closely  allied  forms). 

123, 1211%.  128,  Table  8  (B.  coU  or  closely  allied 
form.   See  also  127, 128, 129  (no  close  kinship  to  B.  coli). 


Sample  B^  .. 


See  Microbes  17, 18, 19,  Table  8  (R.  coli  or  closely  allied  forms). 


Sample  F^  .. 


See  Microbe  21,  Table  8  (B.  coli  or  closely  allied  forms). 


Sample  Q^  .. 


Sample  H^  .. 

n        H«.. 

«      H».. 


+ 
+ 


See  Microbes  22,  24,  25,  Table  8  (B.  coli  or  closely  allied  forms.) 
See  also  28  (less  closely  related  to  B.  coli). 

See  Microbes  111,  112,  Table  8  (B.  coli  or  closely  aUied  forms). 

No  subcultures  made  ;  no  coli-like  colonies. 


Sample  P  .. 


tt 


I*  .. 


Sample  J^  .. 

M  *  .  . 


+ 
+ 
+ 


No  diffuse  cloudiness  in  broth  cultures,  so  no  plates  made 
from  it 

No  subcultures  made :  no  coli-like  colonies. 


n 


See  Microbes  84, 36  (B.  coli  or  closely  allied  forms. 

„  106, 109, 110  (B.  coU  or  closely  allied  forms). 


Sample  K^  .. 


+ 
+ 


130,181,182       „ 
133, 134, 136  (no'close  kinship  to  B.  coli). 


.»♦. 


«♦ 


Sfe  also 


Su  Microbes  42, 43, 44  (B.  coli  or  closely  allied  forms). 
No  subcultures  made ;  no  coli-llke  colonies. 


Su  Microbes  62, 63, 64  (no  close  kinship  to  B.  soli). 

„  69, 70, 71  (B.  coU  or  closely  allied  forms). 

See  Microbe  137  (B.  coli  or  closely  allied  forms). 


Sample  >L^  .. 


?- 

+ 
?- 


See  Microbe  68  (no  gas  ;  otherwise  resembled  B.  coli).  .See  also 
Microbes  69, 60. 61  (no  close  kinship  to  B.  coli).9 

See  Microbes  76, 77, 78, 79  (B.  ooU  or  closely  allied  formsX 

See  Miorobe  140  (no  very  definite  kinship  to  B.  coliX 


•  01  oc  of  a  10  oc  "  filter  brushing  "  of  1,000  oc.  Pasteur  "  filter  brushing    method. 
I  In  the  ease  of  Samples  A\  L\  and  N«  a  positive  result  was  obtained  with  0*1  of  a 
10  ca-**flltor  broBhing"  of  1,^  oo.  (surface  phenol  ODS  per  cent)  gelatine  plate  culture.    - 
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App.  B,  No.  6.  was  subjected  to  the  phenol  gelatine  test.  The  remaining  eighteen 
On  the  samples  either  showed  no  colonies  resembling  B.  coli   in  the 

o*>«mjcAiaad  cultures,  or,  though  showing  colonies  simulating  B.  coli  on 
B^m?natSn^  preliminary  observation  in  the  plate  cultivations  failed  to  yield 
w^fwSter^by  ^®re  found  on  further  study  microbes  having  kinship  to  B.  coli. 
Dr.  uouston.      As  before  samples  collected  from  the  same  well  but  on  different 

dates  did  not  always  give  similar  results.  For  example,  D^, 
collected  on  October  22nd,  1900,  contained  coU-like  microbes  in 
10  cc.  of  the  water,  whereas  no  micro-organisms  of  similar  sort 
could  be  found  in  D^  collected  on  February  25th,  1901. 
Again,  a  positive  result  was  obtained  in  the  case  of  1* 
and  P,  collected  respectively  on  November  13th,  1900,  and 
December  10th,  1900,  and  a  negative  result  as  regards  P,  collected 
on  February  25th,  1901.  Once  more,  L^  differed  from  L*  and  L', 
inasmuch  as  the  former  (November  19th,  1900)  gave  a  positive 
and  the  two  latter  (November  27th,  1900,  and  March  11th,  1901 
respectively)  a  negative  result  in  respect  of  B.  coli.  Lastly,  N* 
•  (January  21st,  1901)  gave  a  positive  result,  and  N^  (December  3rd, 
1900)  and  N^  (March  25th,  1901)  contained  no  coli-like  microbes. 
The  different  samples  from  J  and  K  wells  also  yaried_a8  j^agards 
presence  or  absence  of  B.  coli. 

On  the  other  hand,  M^  (December  3rd,  1900),  M^  (January  21st, 
1901),  and  M^  (March  25th,  1900),  each  contained  B.  coli  or  allied 
forms. 

Although  the  results  point  as  before  to  a  certain  parallelism 
between  the  total  number  of  bacteria  and  B.  coli,  it  is  equally  obvious 
that  to  place  too  much  reliance  on  this  apparent  relationship  might 
lead  to  serious  errors.  For  example,  K^  contained  B.  coli  (or  closely 
allied  forms)  in  10  cc,  yet  the  total  number  of  bacteria  in  1  cc, 
was  only  14.  Further,  W  contained  no  fewer  than  812  microbes 
in  1  cc,  yet  no  coli-like  bacteria  were  found  in  as  much  as  10  cc 
of  the  sample. 

It  is  hardly  open  to  ^contradiction  that  a  water  should  contain  no 
B.  coli  in  0*1  cc,  but  when  the  quantity  involved  is  10  cc.  the 
question  may,  perhaps,  be  a  debatable  one.  Strictly  speaking,  no 
potable  water  should  contain,  even  in  100  cc  or  more,  any  microbe 
which  can  reasonably  be  considered  as  being  of  recent  intestinal 
outcome.  But  there  is  great  difficulty  in  coming  to  any  definite 
conclusion  regarding  the  past  history  of  the  coli-like  microbe  met 
with  in  water  and  soil  cultivations,  moreover  the  variability  of  the 
coli  race  of  bacteria  is  so  great  that  it  is  a  matter  of  perplexity  to 
determine  whether  a  particular  micro-organism  should  or  should 
not  be  classed  as  B.  coli.  B.  coli  is  so  peculiarly  abundant  in  sewage 
as  compared  with  its  sparse  distribution  in  waters  and  soils,  that  it 
seems  both  unwise  and  unnecessary  to  push  this  valuable  test  too 
far.  I  am  content  to' take  a  moderate  view  of  the  question  and  to 
regard  Samples  A\  BK  D\  I\  P,  J\  K\  L\  M\  M^,  M»,  and  N«,  as 
suspicious,  and  Samples  C\  D>,  E^  F,  G^,  G>,  G^,  R\  H«,  H',  P, 
J\  K\  K\  U,  L\  N\  and  N«,  as  showing  no  evidence  of  impurity 
on  the  basis  of  the  B.  coli  test,  when  10  cc.  of  the  water  was 
submitted  thereto. 
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(c.)  Pretence  or  absence  of  JB.  coli  in  100  cc.^.    Phenol  (0*05  per    app.  b,  no.  a. 
cent)  broth  cultures  and  subsequent  plate  cultures.    The  results 
are  shown  in  Table  7. 


Table  7. 

Showing  as  regards  presence  or  absence  of  B.  coli  (or  allied  forms) 
in  100  cc  *.  the  results  of  the  bacteriological  examination  of 
30  samples  of  Chichester  well  water  obtained  from  14  different 
sources. 


On  the 

Obemleal  and 
Baoterioloffioal 
Ezamination 
of  Ohiohester 
Well  Water;  by 
l.*r.  HouatoxL 


Sample  A^  .. 


Samples^  .. 


Sample  O^  .. 


Sample  D^  .. 


f* 


+ 
+ 


See  Microbe  6,  Table  8  (reaemblea  B.  coli,  but  liquified  irelatine 
UthdayX 


See  Microbe  8,  Table  8  (B.  coli  or  closely  allied  forms). 


See  Microbes  15  and  16,  Table  8  (B.  coli  or  closely  allied  forms). 


See  Microbes  13, 13, 14,  Table  8  (B.  coli  or  closely  allied  forms). 

123, 121125.  128,  Tftble  8  (B.  coU  or  closely  allied 
form.   See  also  127, 128, 129  (no  close  kinship  to  B.  coli). 


Sample  B^  .. 


Sample?^  .. 


Sample  Q^  .. 

n         0».. 


Sample  H^  .. 

n         H«.. 

..      H».. 


Sample  P  .. 


Sample  J^  .. 


Sample  K^  .. 


Sample  iL^  .. 


.•        .  * 


See  Microbes  17, 18, 19,  Tftble  8  (B.  co  U  or  closely  allied  forms). 


See  Microbe  21,  Table  8  (B.  ooli  or  closely  allied  forms). 


+ 
+ 


+ 
+ 
+ 


See  Microbes  22,  24,  25,  Table  8  (B.  coli  or  closely  allied  forms.) 
See  also  23  (less  closely  related  to  B.  coli). 

See  Microbes  111,  112,  Table  8  (B.  coli  or  closely  alUed  forms). 

No  subcultures  made ;  no  coli-like  colonies. 


No  diffuse  cloudiness  in  broth  cultures,  so  no  plates  made 
from  it. 

No  subcultures  made :  no  coli-like  colonies. 


See  Microbes  84, 36  (B.  coli  or  closely  allied  forms. 

„  106, 109, 110  ( B.  coli  or  closely  alUed  forms). 

130,131,182       „  ,.  „•  See&lw 

133, 134, 136  (no'close  kinship  to  B.  coli). 


See  Microbes  42, 43, 44  (B.  coli  or  closely  allied  forms). 
No  subcultures  made ;  no  coli-like  colonies. 


+ 
+ 


?- 

+ 
?- 


3u  Microbes  62, 63, 64  (no  close  kinship  to  B.  soli). 

„  69, 70, 71  (B.  coU  or  closely  allied  forms). 

See  Microbe  137  (B.  coli  or  closely  allied  forms). 


See  Microbe  68  (no  gas  ;  otherwise  resembled  B.  coli).  .See  also 
Microbes  69, 60, 61  (no  close  kinship  to  B.  coli).9 

See  Microbes  76, 77. 78, 79  (B.  ooli  or  closely  aUied  f  ormsX 

See  Microbe  140  (no  very  definite  kinship  to  B.  coliX 


•  01  CO.  of  a  10  oc  -  filter  brushing  "  of  1,000  cc.  Pasteur  "  filter  brushing  •*  method. 
I  In  the  case  of  Samples  AS  L\  and  N*  a  positive  result  was  obtained  with  0*1  of  a 
10  ca  -**  filler  brushing  "  of  1^)00  oo.  (surface  phenol  ODS  per  cent)  gelatine  plate  culture.    - 
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Tablb  7 — contiuiiecU 


isaotenoiogiofti 
Bzamination 
of  Ohiohetter 

Sample  M^.. 

+ 

See  Microbes  93, 94, 95  (B.  coli  or  aUied  forms). 

WeU  Water;  by 
Dr.  Houston. 

.      M«.. 

+ 

See  Microbes  119, 120, 121  (B.  coU  or  alUed  forms). 

M      M».. 

+ 

See  Microbe  140  (B.  ooll  or  allied  formsX 

Sample  N^.. 

- 

No  subcultures  made  ;  no  coli-iike  microbes. 

„      N«  .. 

- 

ra                            ♦»                    «»                              w                  ¥ 

.,      N-.. 

+ 

See  Microbe  150  (P.  coli  or  allied  form). 

i  In  the  case  of  Samples  AS  LS  and  N*  a  positive  result  was  obtained  with  CI  of  a 
10  cc.  *'  filter  brushinff  "  of  1,000  cc  (surface  phenol  0'05  per  cent)  gelatine  plate  culture. 

As  regards  Samples  A^,  L^  and  N^,  the  result  was  n^^tive  in 
N^,  and  in  A^  and  L^  it  was  doubtfully  negative.  Neviertheless, 
in  all  these  three  samples  coli-like  microbes  obtained  in  the  phenol 
gelatine  plate  cultures  when  using  less  of  the  water. 

All  the  remaining  samples  yielded  coli-like  microbes,  except 
GS  HS  HS  H3,  J2,  K\  U  (?),  and  W.  Including  AS  L*,  and  N»  (since 
a  positive  result  was  obtained  with  a  less  quantity),  it  may  be  said 
that  no  less  than  22  (23  if  L^  is  included)  out  of  the  30  samples  of 
well  water  yielded  a  positive  result  as  regards  the  presence  of 
coli-like  microbes.  As  before  samples  cullected  from  the  same 
well,  but  on  different  dates,  did  not  when  100  cc.  were  used  always 
give  similar  results.  For  example,  compare  G^  and  GP  with  G\ 
and  J'  with  J^ 

It  is  evident  on  these  further  data  that  there  is  no  necessary 
relation  between  total  numbers  of  microbes  and  presence  or 
absence  of  B.  coli.  For  example,  E^  and  F^  contained  respectively 
only  14  and  12  microbes  per  cc.  Nevertheless,  the  presence  of  coli- 
like  microbes  was  demonstrated  in  both  these  samples.  On  the 
other  hand,  6.  coli  was  not  found  in  N^  although  it  contained  no 
fewer  than  812  microbes  in  1  cc.  At  the  same  time,  as  might  be 
expected,  there  was  usually  some  agreement  between  the  presence 
or  absence  of  B.  coli  and  the  greater  or  lesser  abundance  of  bacteria 
of  all  sorts. 

How  far  one  is  justified  in  condemning  a  water  containing  coli- 
like  microbes  in  100  cc.,  when  these  micro-organisms  are  absent 
from  10  cc,  is  a  moot  point.  It  may,  at  all  events,  be  safely  said 
that  Samples  Q\  R\  HS  R\  J2,  K\  NS  and  U  (?)  were  con- 
spicuous as  regards  their  purity,  and  that  those  samples  (C^  D^, 
E\  F\  G\  G^,  P,  K2,  L^  U  (?),  W)  which  contained  B.  coli  (or 
allied  forms)  in  100  cc.  but  not  in  10  cc,  were  not  wholly  free 
from  microbes  seemingly  of  intestinal  origin,  and  so  could  not  be 
regarded  as  entirely  unobjectionable  in  character. 

Some  bacteriologists  consider  that  no  microbe  should  be  classed 
as  B.  coli  unless  it  responds  to  all  of  a  number  of  positive  tests  in 
a  specified  and  quite  arbitrary  period.  Others  go  still  further  and 
assert  that  no  microbe  failing  to  give  rapid  affirmative  response  to 
all  of  these  tests  is  to  be  regarded  as  even  an  ally  of  B.  coli,  or  a» 
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in  any  way  indicstiTe  of  foaling  (of  any  water)  with  objactionable    app,  b,  no.  a, 
animal  matters.     Remembering  that  eewage  teema  with  coli-like  q^  ^^ 
microbea  presenting  every  possible  variation  from  the  classical  ohe^^ud 
B.  col!  (some  of  them  perhaps  of  greater  importance  than  the  ideal  Einmiim^ 
B.  coli),  and  that  some  of  the  positive  attribntes  originally  posseflBed  ^^q''J?JI;J%, 
by  these  microbes  may  be  easily  lost  or  be  maintained  only  in  d>.  Hwuion. 
diminished  d^ree  under  certain  conditions,  it  seems  nnwise  to 
place  too  mach  faith  in  these  doctrines.    Nevertheless,  it  is  qnite 
tme  that  it  is  easy  to  drift  into  the  opposite  error,  and  consider 
microbes  as  B.  coli  which  have  no  r«U   kinship  to  that  micro- 
organiam  and  which  bear  no  relation  to  pollntion  of  animal  outcome. 
In  this  investigation  an  endeavour  has  been  made  to  steer  a  middle 
course,  bat  as  all  the  facts  connected  with  the  work  are  set  forth 
in  detail,  it  is  open  to  anyone  to  draw  their  own  conclusions  and 
interpret  the  results  after  their  own  fashion. 

(d)  Differentiation  from  b.  typliosus  of  the  coli-like  microbes 
isolated  from  the  uarioua  samples  of  well  water. — In  the  following 
table  (I^ble  8)  an  account  is  given  of  the  resnlte  of  sab-cnlture  of 
the  various  coli-like  microbes  met  with  during  the  coarse  of  the 
investigation. 
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■  Bere  the  blood  o(  a  nbblt  hlihlr  Inununlsad  vitb  dead  typhoid  bacilli  kiodlv  BimD  ma 
by  Dr.  echolberg  vm  lued.  114  n\e  >  dlstlncUy  posltlTe  result  and  IIB  ftod  lit!  a  wbolly 
neektlTe  reault     IM.howevar.  did  not  ilye  a  da&altelT  poddts  molt  with  the  blood  at  % 


Koiiiea-pig  immnnlaed  to 


X  Not  rtroncly  marked  bat  anoiiih  to  varruit  a  potlUve  dlarnoala. 

t  NegatlTe  with  a  qoary. 

1  Well  mmrked  podtlTe  raeolt  with  the  blood  of  a.  typhoid  innnuuieed  g 

-JilEoW«-    •  -■  ' -"--- 


Potltlve  remit  with  tCe  blood  of  k 


M  Dt  human  typhoid ;  negntlre  In  ot 


The  above  table  incladeB  the  stndy  of  the  many  microbea  (IM) 
isolated  from  the  different  waters  which  could  not  on  preliminary 
obflerration  in  the  original  plate  caltares  be  definitely  otid  not  to 
be  B.  typhoeas.  In  moat  cases  these,  aa  might  be  expected,  tnrned 
oat  to  be  B.  coll  (or  allied  forms).  In  some  casea  microbes  showed 
littlo  or  no  resemblance  to  B.  ooU  on  further  study.  In  no  instance 
was  any  eerions  diCBAnlty  encountered  in  differentiating  any  from 
B.  Vp^obob- 
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App.  B.  No.  0.        In  summary  of  these  results  the  following  points  as  regards  the 
On  th«  ^50  micro-organisms  in  question  seem  worthy  of  note  : — 

Chemical  and 
Baoterioloffioal 

^f^S*h^*u°         Non-Uqtie/ying     gas-forming     colt-like     microbes.  —  Ninety 
Well  Water;  by  oxauiples  were  dealt  with,  and  with  result  as  follows  : — 

Dr.  Houston. 


90  microbes. 

"Gas- in 
gelatine 
^shake" 
cultures. 

Diffuse 

cloudiness 

in  broth 

cultures. 

Acidity  in 

litmus  milk 

cultures. 

Aoid  dot, 

litmus  milk 

cultures. 

Indol  in 

broth 
eulturei. 
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QaS'producing  coU-like  microbes^  which  eventually  liquefied 
gelatine, — Of  these  there  were  four  examples,  and  some  of  them, 
apart  from  the  fact  of  their  liquefying  gelatine,  were  not  unlike 
B.  coli. 

Non  -  gas '  producing  coli-like  {on  preliminary  observation) 
microbes  which  eventually  liquefied  gelatine. — Of  these  there  were 
24  examples.  None  of  them,  of  course,  could  be  regarded  as 
showing  any  close  kinship  to  B.  coli.  They  naturally  bore  no 
relation  at  all  to  B.  typhosus. 

Non-gaS'producing  coli-like  (on  preliminary  observation) 
microbes  which  were  not  obsetwed  to  be  liquefiers.  32  examples. 
Ten  eventually  proved  themselves  to  be  chromogenic  microbes. 
Three  failed  to  show  any  growth  in  broth  or  milk  cultures  incu- 
bated at  37°  C.  One  (58)  was  of  interest  because,  although  giving 
no  "  gas  "  in  "  shake  "  cultures,  it  produced  diffuse  cloudiness  in 
broth,  gave  the  indol  reaction,  and  also  produced  acid-clotting  of 
milk.  Four  grew  much  better  at  20°  C.  than  at  37°  C,  and  in 
other  respects  disassociated  themselves  from  B.  coli  and  from 
the  typhoid  bacillus.  Four  gave  no  "gas"  in  "shake" 
cultures  and  the  growth  was  confined  to  the  surface,  none  showing 
"at  depth."  (B.  coli  and  B.  typhosus  both  show,  of  course,  a 
decided  growth  "  at  depth.")  Four  produced  distinct  peptonisation 
in  litmus-milk  cultures.  These  were  somewhat  peculiar;  they 
gave  no  gab  and  yielded  no  clot  in  milk,  gave  feeble  cloudi- 
ness in  broth  and  yet  faint  indol  reaction,  gave  slight  acidity  in 
milk,  but  later  the  milk  acquired  a  bleached  look.  One  is  entered 
in  my  notes  as  giving  no  gas,  but  showing  on  further  stndy  no 
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reseinblauce  to   B.  coli    or    B.   typlioHus.    The  remaining   two    app.  b,No.6 
(138,  139)  arc  not  devoid  of  interest :  they  gave  no  gas,  no  indol,  (>„  ^iiil 
no  clot,  and  did  not  liqnefy  gelatine.     They  yielded  a  trace  (?)  of  chemical  ami 
acidity  in  milk  cultm*e.     The  result  as  regards  Widal's  reaction   KxamVnatk>n* 
was  negative.     On  potato  the  growth  was  luxuriant  and  fawn   wJinvaJ^ftby 
coloured.    They  were  motile,  and  although  the  rods  were  some-  Dr.  Houston, 
what  longer  than  B.  coJi  tiiey  did   not  seem  to  be  ^juite  like 
B.  typhosus.     In  brief,  these  microbes  could  not  be  considered  as 
showing  any  close  kinship  to  B.  coli ;  and  although  of  some  little 
interest  in  view  of  a  certain  superticial  resemblance  to  H.  typhosus, 
they  could  not  be  regariled  as  related  thereto. 

WidaVa  r('w:ti(m. — All  those  microbes  which  bore  any  reason- 
able resemblance  either  to  B.  coli  or  B.  typhosus  were  tested  as 
regards  Widal's  reaction.  This  proved  to  be  a  somewhat  arduous 
task,  as  the  number  tested  was  97.  Sometimes  human  typhoid 
blood  serum*  was  used,  and  sometimes  the  blood  of  a  guinea-pig 
immunised  with  living  typhoid  bacillus  cultures.  The  time  limit 
was  1  hour,  and  the  dilution  1 :20.  Some  may  consider  that  a 
dilution  1  :  50 ;  or  1  :  100  or  even  1  :  500  should  have  been  used. 
But  as  nearly  all  my  results  were  negative  when  using  a  dilution 
of  1  :  20  this  objection  seemingly  falls  to  the  ground.  By  using  too 
great  a  dilution  the  risk  is  run  of  failing  to  draw  any  distinction 
between  the  few  coli  microbes  which  unquestionably  respond  to  the 
agglutination  test  and  the  large  number  which  yield  an  absolutely 
negative  result.  Yet  this  distinction  may  be  of  great  importance. 
Nevertheless  I  am  in  close  agreement  with  those  who  assert  that 
to  prove  the  true  nature  of  a  suspected  typhoid  microbe  high 
dilutions  of  the  serum  of  typhoid  immunised  animals  should  be 
used.  Unfortunately  none  of  my  microbes  bore  so  close  a  resem- 
blnnce  to  B.  typhosus  as  to  render  this  precaution  necessary. 
Recent  (24-48,  but  nearly  always  24  hours)  gelatine  cultures 
(oblique)  were  used,  and  the  emulsion  was  made  in  broth. 
Although  the  great  majority  of  coli-like  microbes  formed  a 
homogeneous  emulsion,  this  was  not  always  found  to  be  the 
case.  Indeed,  with  some  it  was  quite  impossible  to  obtain  an 
emulsion  free  from  clumps  of  bacilli.  In  these  ca^:es  it 
was  only  possible  to  arrive  at  a  diagnosis  by  close  comparison 
with  a  control  experiment.  As  a  matter  of  fact  the  diagnosis  was 
negative  in  all  of  these  instances,  although  if  no  control  had 
been  made  it  would  have  most  certainly  been  regarded  as 
positive.  At  first  sight  it  might  appear  probable  that  earlier 
observer  mav  have  fallen  into  error  in  this  direction.  But 
there  is  no  reason  to  suppose  that  they  neglected  the  pre- 
caution of  making  control  experiments.  It  was  commonly 
observed  during  the  progress  of  each  separate  experiment  that 
the  microbes  at  first  actively  motile,  gradually  showed  less 
and  less  motility  as  time  wore  on,  and  that  not  infrequently  they 
showed  as  well  what  I  am  at  a  loss  to  describe  otherwise  than  a 

*  I  was  not  able  to  imitate  Dr.  Lorrain  Smith's  admirable  work.  He  tested  his 
coli-like  miorobes,  isolated  from  an  implicated  water  snpply,  with  the  very  Llood 
of  the  patients  believed  to  have  contracted  enteric  fever  through  drinking*  tho 
water.  The  typhoid  blood  in  my  experiment  bore  no  relation  to  Chichester.  A 
brief  summary  of  Dr.  Lorrain  Smith's  report  is  ^von  in  Addond^om  4* 

8962  2  M 
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App. B, No. 6.  "tendency  to  clump"  or  a  "suspicion  of  clumping,"  if  such  Idofle 

On  the  t^rms  are  permissible.*    This  appearance  was  always  recorded  as 

BacSriS<Ki(»i  ^^^^^^^^e   because  a  really   positive  result  when  it  occurs  is  so 

Ezamioa^n  striking  and  unmistakeable,  that  to  drag  in  extremely  doubtful 

w2iw5tern)y  ^^*®®^  ^®  ^P**  ^  ^^^  *^  much  confusion.  As  regards  the  multiple 
Dr.  Houston,  negative  results,  it  must  be  understood  that  it  is  not  contended 
that  the  microbes  concerned  would  necessarily  have  yielded 
negative  results  with  all  samples  of  blood  under  parallel  conditions 
of  experiment.  Conversely,  a  positive  result  does  not  necessarily 
mean  that  the  microbe  of  experiment  would  have  yielded  similar 
results  with  all  specimens  of  typhoid  blood.  It  is  well  known 
that  typhoid  blood  varies  greatly  both  in  the  degree  of  its  clump- 
ing ability  and  in  its  behaviour  towards  different  strains  of 
the  typhoid  bacillus  and  to  one  or  another  rac^  of  B.  coli.  From 
Dr.  Scholberg'sf  results  (when  working  with  injections  of  dead 
typhoid  bacilli)  I  gather  that  immunisation  in  animals  may  be 
gradually  pushed  so  as,  side  by  side  with  the  progressive  increase 
of  clumping  power  of  the  blood,  to  induce  an  increasing  number 
of  coli -like  microbes  to  give  positive  response  to  Widal's  test. 
Some  of  my  multiple  negative  results  might  have  been  positive 
if  the  blood  used  had  been  much  "  stronger "  in  its  clumping 
ability,  or  possessed  of  some  peculiar  quality  in  "negative J 
sympathy  "  with  the  particular  microbes  of  experiment.  Some  of 
my  rare  positive  results  might  have  been  negative  if  the  blood 
used  had  been  "weaker"  in  clumping  power  or  free  from 
"  negative  sympathy  "  with  the  micro-organisms  of  experiment. 
Be  it  noted,  however,  that  as  regards  the  positive  results  the  same 
blood  had  no  appreciable  clumping  effect  under  the  same  con- 
ditions of  experiment  when  tried  on  other  strains  of  B.  coli ;  so 
it  could  not  be  the  case  that  the  positive  result  was  simply  due  to 
the  use  of  a  blood  possessed  of  a  peculiarly  potent  clumping 
power.  Either  these  coH-like  microbes  yielding  a  positive  result 
were  intrinsically  different  from  the  strains  of  B.  coli  giving  a 
negative  result^  or  they  were  possessed  of  some  peculiar  quality  in 
advance  of  tJieir  fellows. 

Of  the  97  microbes  of  experiment  no  fewer  than  88§  gave  either 
a  wholly  negative  result  or  one  which  was  so  doubtful  as  to  lead 
me  to  record  the  result  as  negative. 

Four  microbes  (111,  125,  126,  130)  were  so  doubtfully  positive 
(typhoid  immunised  guinea-pig)  that  they  were  labeled  as  negative 
with  a  query. 


*  Dr.  Scholberg  informs  me  that  with  the  blood  of  animals  examined  daily  after 
typhoid  inoculations  but  before  the  onset  of  the  agglutination  on  the  fifth  day, 
it  is  quite  usual  to  find  a  loss  of  motility  only  and  no  clumping  on  the  third  and 
fourth  days.  And  in  the  fluctuations  of  the  maximum  agglutinating  points  a 
loss  of  motility,  with  very  slight  clumping,  is  all  the  reaction  a  high  dilation  givea 
to  a  serum  which  clumps  well  at  a  lower  dilutidn. 

1 1  am  much  indebted  to  l)r.  Andrewes  and  Dr.  Hcholberg  for  obtaining  for 
me  specimens  of  human  typhoid  blood.  And  Dr.  Scholberg  was  very  kind  in 
frequently  giving  me  the  benefit  of  his  large  experience  in  this  cla^s  of  work. 

X  I  tisie' the  word  niegative  because  clum^SiAg  is  an  antagonistic  quality^  •     "    * 

§  In  38  oaaes  hiunan  typhjaid  bbod  was  used^  and  in  ^0  otifiefi  thet  blood  of.  a^ 
typhoid  immunised  animal. 
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One  microbe  (148)  yielded  a  positive  result  (human  typhoid     appb^No.a 
blood)  ;  not  strongly  marked  it  is  true,  but  enough  to  warrant  a  on  the 
positive  diagnosis.  §S?Sri?i4Sii 

One  microbe  (114)  yielded  a  distinctly  positive  result  with  tie  oi Chichester 
blood  of  a  rabbit  (highly  immunised  with  dead  typhoid  bacilli),  gr!Hou8ton.*'^ 
but  a  doubtfully  positive   result  with  the    blood    of  a   guinea- 
pig    (immunised    to    a    moderate    extent    with    living    typhoid 
bacilli). 

The  remaining  three  microbes  (42,  43,  44)  gave  a  strongly- 
marked  positive  result  with  the  blood  of  a  typhoid  immunised 
guinea-pig.  They  also  reacted  distinctly  with  the  blood  of  some 
human  typhoid  cases,  less  decidedly  with  that  of  others,  and 
practically  not  at  all  in  some  instances.* 

These  three  microbes  were  all  obtained  from  the  same  sample  of 
water  ;  and  they  were  all  completely  typical  of  B.  coli  ixa  regards 
gas  production,  uniform  turbidity  in  broth  cultures  in  24  hours 
at  37,  acid  clotting  of  milk,  and  indol  formation.  It  is  worthy  of 
note,  however,  that  44,  which  was  specially  conspicuous  as  regards 
clumping,  differed  from  B.  coli  morphologically,  iuasuiueh  as  the 
rods  were  longer  and  thinner  and  more  actively  motile  than  in  the 
case  of  that  micro-organism. 

A  guinea-pig  was  immunised  with  microbe  44,  and  the  blood  of 
this  animal  was  repeatedly  tested  against  the  same  strain  of 
B.  typhosus  which  had  been  used  to  immunise  the  typhoid 
immunised  guinea-pig  whose  blood  was  so  active  in  clumping 
microbe  44.  Some  little  difficulty  was  experienced  in  carrying 
out  this  work,  as  microbe  44  was  decidedly  pathogenic.  The 
results  were  wholly  negative,  and  I  am  unable  to  frame  any 
hypothesis  to  explain  these  results.  It  is  easy  to  see  why  the 
blood  of  a  typhoid  fever  patient  should  be  capable  of  clumping 
some  races  of  B.  coli.  Because,  as  has  been  pointed  out  by  several 
observers,  typhoid  fever  may  be  a  mixed  infection.f  But  why 
the   blood   of  a   typhoid   immunised  animal   should    clump  an 

*  At  the  time  of  writing^  this  report  Dr.  Soholberg  was  working  with  a  serum 
of  high  aj^rglatinating  power  (rabbit  immunised  by  intra-venous  injection  with 
dead  typhoid  caltnres).  He  was  kind  enough  to  test  microbes  42,  48,  44,  114, 
and  148  for  me  with  the  blood  of  this  rabbit.  Microbes  42,  48,  and  44  gave 
somewhat  similar  results,  but  the  reaction  was  most  marked  in  the  case  of  44, 
namely,  1  :  10  dilution,  positive  result  almost  instantaneous  ;  I  :  20  dilution, 
posit* re  result  within  30  minuses  a^l  complete  clumpin/j  within  60  mianteM  • 
I  :  30  dilution,  positive  result,  but  not  complete  in  60  minutes.  Mir  robe  114, 
1  :  1000  sttspieion,  of  olumping.  1  :  40J  distinct  clumping,  and  1  :  .'iOO  dijtinrt 
clumping  and  complete  reaction  in  one  hour.  Microbe  148  gave  a  practically 
negative  result  1 :  80  dilution;  Dilutions  1  :  10  and  1  :  20  yielded  a  barely  positivu 
and  incomplete  result  within  60  minutes.  This  sante  blood  tfnti'd  ayainst  tmc  of 
Df,  KleiiCs  strains  of  B.  ooli  kept  in  stock  as  fuljUling  all  the  characters  of  the 
elnssical  B,  roll  yielded  a  negative  result  1  :  10  dilution,  24  hours. 

t  Nevertheless  Dr.  Scholberg  has  pointed  out  to  me  that  an  artificially  inducf  I'l 
mixed  tnfeotion  need  not  necessarily  produce  the  *' infection  reactioa  "  with  all  tbf. 
micro-organisms  used  in  the  inoculation  process.  For  example, 'he  induced  -a 
mixed  infection  by  inoculating  an  animal  subcutaneously  with  the  dead  l)acillary 
bodies  of  fi.  ooli,  B.  typhosus,  and  Gartner's  bacillus.  The  blood  tested  against 
the  «ame  strains  of  tiie  thre&  microbes  yielded  an  agglutinating  reaction  only 
towards  B.  typhosus  and  G&rtners  bacillus,  no  J  towards  B.  coli.   .    ,        .      .  ! 

8962  2  M  2 
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'X.  coli-microbe "  when  the  blocid  of  an  "X.  coli- microbe 
iiuuiuni^d  aaimai ''  fails  to  clump  the  same  strain  of  B.  t3*phosa8 
which  was  used  to  ioimunise  the  original  animal  is  a  matter 
ilitficult  of  comprehension.  Is  it  conceivable  that  the  injection  of 
living  or  dead  typhoid  cultures  may  lead  to  an  exalted  state  of 
activity  among  certain  strains  of  B.  coli  normally  present  in  the 
intestine  of  the  animal  and  induce  a  kind  of  coli  infection  ? 


Ill  conclusion,  I  ilo  not  care  to  infer  more  than  this  : — Namely 
that  those  coli-like  microbes  which  gave  a  positive  reaction  with 
WidaFs  test  are  of  considerable  scientific  iiiiere^t,  and  possibly 
above  all  their  fellows  were  indicative  of  recent  fouling  with 
objectionable  matters.  It  is  not  contended  that  they  had  their 
origin  in  cases  of  enteric  fever,  much  less  that  they  were  possessed 
of  specialised  function  in  relation  to  the  propagation  of  enteric 
fever. 

Since  this  report  was  written,  Dr.  Horrocks'  treatise  on  the 
bacteriological  examination  of  water  has  been  published.  Dr. 
Horrocks  gives  a  most  interesting  account  of  his  study  of  coli-like 
micro-organisms  in  relation  to  the  serum  test.  It  is  lo  be 
regretted  that  the  limits  of  space  prevent  me  from  making  more 
than  a  passing  allusion  to  his  important  results. 

(4)  Spores  of  B,  enteritidis  sporogefies  (Klein), — The  results 
are  shown  in  Table  9. 


'n 


Fable  \K 


Description  of  the  Sample  of  Waters. 


Sample  GS  2.  North  Gate 

G* 
•       •»         »» 


Sample  H\  16,  St.  Fancras 

Hi 
«      ••  •» 


Sample  A* 

,  18,  mgh  Street 

Sample  B^ 

St.  PancraH 

Sample  C^ 

10,  Oving  Boad 

Sample  D^ 

.  Cattle  Market 

«     i«          t«             •  •        •  • 

Sample  K^ 

,  32,  Uognor  Road  .. 

S  imple  F\ 

Ettrick  Road 

•  •  •  • 


•  •  •  t 


October  I5th.  190(»   .. 


October  I6th.  IflOO  .. 


October  22nd,  1900  .. 


October  22nd,  1900 
February' 26tb.  1901, 


October  30th,  1900   .. 


October  30th,  1900   .. 


November  5th,  19(K). . 
January  14th,  1901  .. 
February  12th,  1901.. 


•  •        •  • 


..  I  November  5th,  1900.. 
Jannarr  14th,  1901  .. 
..  I  February  12th  1901.. 


Spores  of  B.  enteritidis 
sporogeneA  (Klein)  in  .*— 


lOcct 


lOOoct  !  aoocc.t 


-f- 


+1 


+1 


-00-  m9 *  ^  ■  M ■>»  *■  '  'ill  f .    J     mm.f  I 
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Table  9 — contuwM. 


DeHcription  of  the  Sample  of  Watera. 


Spores  of  B.  enteritidi:) 
gporogeneR  (Klein)  in  :— 


lOcc.t 


100  ret 


200cc.t 


Sample  I ^  26.  Ohapel  Street   .. 
T» 

H              *     »               1«                                 f«                  ••                 •  • 

T» 

November  13th,  1900 
December  10th  1900 
February  2&th  1901.. 

- 

+• 

+ 

Sample  J\H  East  Street      .. 

T« 
M         •    •          H                 n                .... 

November  ISth  1900 
December  10th,  1900 

- 

- 

+ 

Sample  K\  7, 8, 9,  Chapel  Street 
K» 

November  19th,  1900 
November  27th,  1900 
March  nth.  1901      .. 

"* 

»• 

Sample  L\  .52.  Victoria  Road  . . 

T  ^ 
w         *^  »          •»                   «»              •  •           •  • 

November  mh.  1900 
November  27th.  1900 
March  nth,  1901 

- 

Sample  MS  160,  Broyle  Road  . . 

December  3rd,  1900. . 
January  2l8t,  1901   .. 
March  2Gth,  1901     .. 

- 

Sample  N\  66,  North  Street   .. 
N* 

December  3rd,  1900.. 
January  2l8t,  1901   .. 
March  26th,  1901     .. 

« 

- 

. 

I T  *  In  each  case  1  cc.of  the  culture  killed  a  gruinea-pig  m  24  hours. 
1 1 1  Pasteur  "*  filter  brushinir "  method. 

Of  these  thirty  samples  of  water  none  yielded  a  positive  resnlt 
with  10  cc.  Two  (D*  and  J^)  gave  a  positive  result  with  200  cc. 
but  not  with  100  cc,  and  two  (B^  and  I^)  yielded  a  positive  result 
with  100  cc.  but  not  with  10  cc.  It  will  thus  be  seen  that  the 
samples  were  remarkably  free  from  the  spores  of  this  pathogenic 
anaerobe.*  These  well  waters  contained  little  or  no  suspended 
matter,  and  I  have  for  long  suspected  that  the  spores  of 
6.  enteritidis  sporogenes  tend  to  be  associated  with  small 
particles.  Indeed  fragments  of  organic  and  inorganic  matter  are 
apt,  in  my  opinion,  to  act  as  carriers  from  one  place  to  another  of 
bactenal  spores  in  general.  It  was  not  of  course  to  be  anticipated 
that  the  waters  would  contain  spores  of  B.  enteritidis  in  any 
considerable  number,  since  pure  waters  may  yield  negative  results 
even  with  500  cc.  But  in  relation  to  the  B.  coli  results  it  might 
perhaps  have  been  expected  that  a  greater  number  of  samples 
should  have  given  a  positive  result  with  100  cc.  than  actually 
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tamed  out  to  be  the  case.  If,  however,  the  tentative  view  I 
have  advanced  be  correct,  it  is  easy  to  conjectore  the  possibility 
or  probability  of  the  spores  of  B.  enteritidis  sporogenes  being 
held  back  to  some  extent  in  the  interstices  of  the  soil  while 
other  bacteria  of  non-sporing"  sort  escaped  inio  the  well 
water.  Further,  the  spores  more  than  the  bacilli  would 
be  apt  in  still  water  to  settle  to  the  foot  of  the  well  or 
cling  to  its  sides.  A  comparison  of  diagrams  that  I  made 
in  this  connection  served  to  show  that  there  is  no  necessary 
parallelism  between  total  number  of  bacteria  and  the  presence  or 
absence  of  B.  enteritidis  sporogenes.  For  example,  I^  contained 
the  spores  of  this  anaerobe  in  10(»  cc.  and  I^  yielded  a  negative 
result  with  200  cc.  Yet  the  former  sample  contained  338  bsicteria 
and  the  latter  9,880  respectively  per  cc.  Again,  D^  and  J\  which 
gave  positive  results,  were  by  no  means  conspicuous  as  regards 
total  number  of  bacteria.  Notwithstanding  the  undoubted  value  of 
this  test  in  the  bacterioscopic  analysis  of  water,  I  am  inclined  to 
think  that  a  nice  judgment  is  so:oietimes  required  in  interpreting 
results.  For  example,  in  the  presence  of  much  suspended  matter, 
and  in  the  absence  of  other  bacteriological  data  pointing  to  recent 
animal  pollution,  some  caution  should  be  exercised  before  condemn- 
ing a  water  on  account  of  the  mere  presence  of  B.  enteritidis 
sporogenes.  Flood  water  is  a  case  in  point  because  it  contains  much 
suspended  matter,  which  is  objectionable  or  relatively  liannless 
according  to  its  derivation.  Such  water  may  be  judged  of  by  other 
bacteriological  tests,  tests  capable  of  yielding  evidence  of  recent  and 
therefore  specially  dangerous  contamination.  But  in  the  absence 
(relatively  speaking)  of  suspended  matter  and  in  the  presence  of 
bacteria  seemingly  of  objectionable  sort  the  concomitant  presence 
of  B.  enteritidis  sporogenes  even  in  sparse  amount  is  apt  to  be 
specially  significant.  Nor  can  its  absence  even  from  a  large  bulk 
of  water  in  these  cases  be  considered  conclusive  proof  of  harm- 
lessness  of  the  water.  Where  the  line  should  be  drawn  involves 
the  question  of  standards,  and  although  I  have  had  some 
experience  of  the  bacteriological  examinadon  of  soils,  waters, 
and  sewage,  I  hesitate  to  touch  on  this  matter.  This  much 
may  be  said  without  any  danger  of  raising  points  open  to 
controversy.  The  spores  of  B.  enteritidis  sporogenes  are 
present  in  ^^^^  to  xi^Vir  cc.  of  sewage.  In  virgin  soils  this 
microbe  has  a  sparse  distribution,  but  in  polluted  and  culti- 
vated soils  it  is  present  in  great  abundance  (1,000  to  10,000 
per  gramme).  Pure  waters  may  contain  no  spores  even  in 
100 — 500  cc.  or  more  of  the  sample.  Speaking  in  general  terms, 
a  reasonable  view  would  seem  to  be  this — a  potable  water  should 
be  condemned  if  it  contains  B.  enteritidis  sporogenes  in  10  cc,  and 
regarded  with  suspicion*  if  this  microbe  is  present  even  in  100  cc. 
Absence  of  B.  enteritidis  sporogenes  from  100  cc.  implies  relcUive 
safety,  but  absence  from  even  200  cc.  need  not  necessarily  in  all 
cases  be  accepted  as  indicating  absolute  freedom  from  danger  of 
a  potential  if  not  actual  kind.  In  the  present  case,  and  assuming 
that  my  conjectures  as  regards  the  association  of  suspended 
matters  and  the  spores  of  bacteria  be  correct,  the  absence  of 

*  Not  perhaps  always  condemned  if  other  bacteriological  tests  gvre  no  indi<m- 
tion  of  recent  foaling  with  animal  matters. 
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ExamlnaSoD 

(5)  streptococci.— The  results  are  shown  in  Table  10.  wSTwStStby 

Dr.  HoiutoD. 

Table  10. 


DeHcription  of  the  Ramplefi 
of  Water. 

Presence  (+)  or  absence 

( - )  of  Btreptocooci  in 

10  cc.  (01  CO.  of  a  10  cc. 

-"filter  brushing"  of 

1,000 cc.).    Agarplate 

cultures  at  37^. 

Sample  AM8,  High  Street 

•  • 

October  15th,  1900  .. 

«  • 

+•  Streptococcus  3. 

Sample  B^,  St.  Pancras 

•  • 

October  15th,  1900  .. 
• 

•  • 

+    Streptococci  1  and  2. 

Sample  C^,  10,  Oving  Boad. . 

■  • 

October  22n3, 1900  .. 

•  • 

- 

Sample  D\  Oattle  Market . . 
D* 

.  ■ 

October  23iid,  1900.. 
February  2Gth,  1901 

•  • 

•  • 

- 

Sample  ES  32,  Bognor  Boad 

•  . 

October  30th,  1900  .. 

•  • 

- 

Sample  FS  Ettrich  Boad   .. 

.  . 

Ootober  30th,  1900  .. 

•  • 

- 

Sample  Q\  2.  North  Oate  .. 

•  • 
*. 

November  6th,  1900 
January  Uth,  1901  .. 
February  12th,  1901 

•  • 

•  • 

•  • 

•                         » 

Sample  HS 10,  St.  Fanoras.. 
H* 

•  • 

•  • 

November  5th,  1900 
January  14th,  1900  .. 
February   12th.  1901 

•  • 

•  • 

•  ■ 

— 

Sample  I*,  26,  Chapel  Street 
I* 


Sample  J^  94,  Batt  Street  . . 


„      J\ 


M  ..  .. 


November  13th,  1900 
December  10th,  1900 
February  25th,  1901 


November  13th,  1900 
December  10th,  1900 


+    Streptococci  4  and  5. 
+    Streptococcus  9. 


?-    [Microbe  6.] 


Sample  KS  7, 8, 9,  Ohapel  Street. . 


»«     •• 


November  19th,  1900 
November  27th,  1900 
March  nth,  1901 


*  From  a  gelatine  not  an  agar  plate^ 
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Fable  10 — continued. 


DeBcription  of  the  Samples    . 
of  Water. 

Preeenoe  (+)  or  abaenoe 

(  - )  of  streptooooci  in 

10  oc.  (01  cc.  of  a  10  or. 

"filter  broahioff"  of 

IjOOOoc.).   Agarplate 

cultures  at  37^. 

Sample  L\  62,  Victoria  Boad 

w          •^              f»               n               t»         •• 
»»           1*  »          n               •»               »•         •• 

November  19th,  1900 
November  27th,  1900 
March  11th,  1901      .. 

_ 

December  3rd,  1900  . 
January  2l8t^  1901   .. 
March  25th,  1901      .. 

Sample  M^,  160,  Broyle  Road 

MX 

n          m..          t«               H               1.       •• 

+    streptooooci  7  ana  «. 
r-    [Microbee  10,  U,  12J 

.•^mple  X » ,  66.  North  Street 
N-* 
X ' 

December  3rd,  1900. . 
January  21st,  19«H    .. 
March  25th,  1W»1      .. 

- 

It  will  be  seeu  that  23  out  of  the  30  samples  of  water  yielded 
negative  results  with  10  cc.  Two  samples  (J*  and  M*)  yielded  a 
negative  result  with  a  query  ;  the  remaining  five  samples  (A*,  B^ 
l^  r^  and  M^)  gave  a  positive  result.  Samples  B^  I^  and  M\  it 
will  be  remembered,  were  conspicuous  for  abundance  of  micro- 
organisms. But  A*  and  V  did  not  contain  a  very  large  number 
of  microbes ;  not  nearly  so  many,  for  instance,  as  N*  and  N', 
which  yielded  negative  results  as  regards  streptococci.  So  that 
mere  numbers  of  total  microbes  would  not  seem  to  be  necessarily 
a  reliable  guide  in  respect  of  the  presence  or  absence  of  strepto- 
cocci. In  previous  reports  the  significance  of  the  presence  of 
streptococci  in  potable  waters  has  been  fully  dealt  with.  It  has 
been  pointed  out  that  their  absence  need  not  necessarily  imply 
'*  puriiy  or  safety,"  but  that  their  presencf  is  significant  of  animal 
pollution  of  recent  sort.  According  to  this  view  Samples  A^  B^ 
l^  P,  and  M^  showed  evidence  of  recent  fouling  with  matters  of 
intestinal  outcome.** 

Since  this  report  was  written,  Dr.  Horrocks'  treatise  on  the 
bacteriological  examination  of  water  has  been  published.  Dr. 
Horrocks  agrees  \vith  raj'  view  of  the  value  of  the  streptococcus 
test  as  indicating  sewage  pollution  but  differs  from  my  contention 
that  the  presence  of  streptococci  in  any  number  indicates  recent, 
and,  therefore,  dangerous  contamination.  While  not  agreeing 
with  him  in  this  matter  his  opinion  is  certainly  worthy  of  full 
consideration,  especially  since  his  own  conclusions  are  advanced 
in  a  spirit  of  moderation.  Questions  of  space  alone  prevent  me 
from  doing  full  justice  to  his  work  in  this  connection. 


-  FigB.  1,  2,  3,  4,  Plate  XXIII.,  and  Fips.  5,  6,  H.  Plate  XXIV.,  and  Figs,  y,  US 
11,  12,  Plate  XXV. 

[I  am  much  indebted  to  Dr.  Albert  Norman  for  the  excellent  skill  he  hai 
shown  in  photographing  my  preparations.] 


The  following  is  a  brief  desoription  of  the  streptococci  isolated     app.  B.No.fl. 
from  the  well  waters  : —  on  the 

Chemical  and 
.Va^/^.-STBKPTOOOOOUB  1.  E^^lSitS?'^ 

Source.--^)'!  oc.  of  a  10  oo.  "  filter  bruBhing"  of  1,000  cc.  Sample  B'.    Agar    w5l*wSter?by 
plate  culture  (87^  0.).  Dr.  Houston. 

Morphology. — Stains  by  Gram's  method.    Chains  of  medium  length.* 

Agar  plate  eultures  at  37**  C.  (under  a  low  power  of  the  mioroscope). — 
Colonies  minute,  transparent-looking,  more  or  leas  circular  in  shape,   ^ 
faintly  grranular  with  filean  edge. 

Oelatine  plate  cultures  at  20®  0.  (under  a  low  power  of  the  microscope). — 
Colonies  extremely  minute  and  transparent-looking,  and  of  somewhat 
irregular  shape.  Very  faintly  granular,  and  some  present  a  nucleated 
appearance. 

Gelatine  oblique  cultures  at  20°  C. — Small  transparent-looking  colonies.  No 
liquefaction. 

Broth  cultures  at  .S7®  C. — Diffuse  cloudiness. 

Litmus  milk  cultures  at  20°  C. — No  visible  change. 

Remarks. — Not  found  to  be  pathogenic  in  the  case  of  mice. 

Xame. — Streptococcus  2. 

Stmrce. — Same  as  1. 

MorphoUtgy. — ^Resembles  I ,  but  chains  are  shorter.f 

Agar  plate  cultures  \ 

/""i/'!/!!!!  '^^z -^rf     //  ^  .  {  Could  not  with  any  degree  of  certainty  bedifferen- 
(iclatine  obliaue  cultures  S^.^j*         aj.      *,  « 

Broth  nuUuZ,  tiated  from  Streptocooou8  I. 

Litmus  milk  cultures         J 

Remarks. — ^Two  mice  were  inoculated  subcncaneously  from  a  broth  culture' 
One  died  in  eleven  days,  but  the  other  remained  quite  unaffected. 

yame. — Stbbptococcus  3. 

S'jurce. — O'l  co.  of  a  10  cc.  "filter  brushing"  of  1,000  oc.  Sample  A' 
Gelatine  plate  culture  at  20°  C. 

Morpholftgy. — Stains  by  Gram's  method.     Immensely  long  chains  of  cocci. J 

(relathw  plate  cultures  at  20°  C.  (under  a  low  p<»wer  of  the  micro;»cope). — 
Colonies  larger  than  is  usually  found  to  be  the  case  with  Htreptococci ; 
they  are  granular-looking  and  the  edge  is  wavy. 

(Selatnf.'  ohliqtie  cultures  at  20°  C. — Colonies  grow  more  rapidly  and  are 
larger  than  most  streptococci ;  they  are  granular  and  semi-transparent 
looking  with  a  wavy  edge.    No  liquefactioo. 

Broth  cultures  at  37°  C. — Nearly  transparent,  with  oirrhus-like  growths 
floating  throughout  the  medium,  and  at  toot  of  tube  stringy  white 
growth. 

Litmus  milk  cultures  at  37°  C. — Little  or  no  visible  change. 

Bemarks. — Although  inolated  from  a  gelatine  plate  culture  it  was  found  to 
grow  well  at  37"  C. 

♦  Fig.  l,PUite XXIII. 

t  Figs.  2  and  3,  Plate  XXIU. 

X  Fig.  4,  Plate  XXIU. 


554 


APP.  B,  No.  6. 

On  the 

Chemical  and 
Bacteriological 
Examination 
of  Ohichester 
Well  Water;  by 
Dr.  Houston. 


iVanie. — Stbeptogocous  4. 

Source,— Q'l  oc.  of  a  10  oc.  '*  filter  brashing  "  of  1,000  oo.  Sample  I*.  Agar 
plate  onlture  (3r  C). 

Morphology. — Stains  by  Gram's  method.  Ghainfl  of  medinm  length,  whioh 
tend  to  cohere  together.* 

Oelatine  plate  cuUuret  at  20°  C.  and  Agar  plate  cultures  at  37**  C— The 
colonies  are  of  the  usual  streptoooocus  type,  being  small  and  transparent- 
looking  and  of  slow  rate  of  growth. 

Broth  cultures  at  37°  C— Diffuse  cloudiness  with  cirrhns^like  growths  on  the 
sides  and  foot  of  tube. 

Litmus  milk  cultures  at  37°  C. — Fairly  strong  acid  but  no  clot  (fonrth  daj). 

Remarks, — Not  found  to  be  pathogenic  to  mice. 

Xam4^, — StbeptoooOOUS  5. 

Source. — Same  as  4. 

^fl^rpfufl^^glcal  and  biological  characters, — Could  not  be  differentiated  with 
any  degree  of  certainty  from  Streptococcus  4.    Non-pathogeniaf 

[Microbe  6.] — It  was  difficult  to  decide  whether  this  microbe  waa  a  strepto- 
coccus  or  not.    On  the  whole  best  considered  not  with  a  query.t 

Xamc. — Streptococcus  7. 

Source,-^-!  cc.  of  a  10  oc.  **  filter  brushing  "  of  1,000  co.  Sample  M'.  Agar 
plate  cnlturee  (37*^  C). 

Morphology. — Stains  by  Gram's  method.  Chains  usually  short,  bat  some  of 
medium  length.§ 

Gelatine  plate  cultures  at  20°  C— Small  transparent-looking  oolonies.  No 
liquefaction. 

Broth  cultures  at  20°  C. — Diffuse  cloudiness. 

Litmus  milk  cultures  at  37°  0. — Acidity  but  no  clot. 

Remarks. — Non-pathogenic  in  mice. 

Name. — STBEPTOOOOOUS  8. 

Source. — Same  as  7. 

Mi»rphol4>gy. — Stains  by  Gram's  method.    Short  chains.|| 

Hiological  characters. — Resembled  Streptococcus  7  very  closely.  Two  mice 
were  inoculated  subcutaneously,  each  with  1  cc.  of  a  broth  culture. 
One  died  on  the  sixth  day,  but  the  other  remained  apparently  quite 
unaffected. 

Same. — Stbeptococous  9. 

8imrce.—0'\  cc.  of  a  10  co.  "filter  brushing"  of  1,000  cc.  Sample  P. 
Agar  plate  culture  (37°  C). 

Morphology. — Stains  by  Gram*s  method.    Fairly  short  chains.^ 

Oelatine  plate  cultures  at  20°  C. — Minute  transparent  colonies  of  slow  rate 
of  growth.     No  liquefaction. 

Broth  cultures  at  37^  0. — Diffuse  cloudiness. 

Litmus  milk  cultures  at  37°  C. — Acidity  but  no  clot. 

[Microbes  10, 11,  and  12.]— These  microbes  seemed  to  belong  to  the  same 
species.  Their  relation  to  the  class  of  streptococci  was  doubtful. 
They  are  entered  in  my  records  as  negative  with  a  query. 

♦  Fig.  5,  Plate  XXIV. 

t  Fig.  6,  Plate  XXIV. 

t  Fig.  7.  Plate  XXIV. 

<>  Fig.  8.  PUte  XXIV.,  and  Fig.  9.  Plate  XXV, 

11  Fig.  10,  Plate  XXV. 

if  Figs.  11  and  J  2,  Plate  XXV. 
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IV.— General  summary  op  the  chemical  and  bacterid-    app.  b,  no.  a. 

LOGICAL  RESULTS  OBTAINED  IN  THIS  INVESTIGATION:—        ^emfcaland 

Bacteriological 
Ezaminatioxi 

Chemical  results.  "vJS'wlSrTby 

Dr.  Houston. 

None  of  the  samples  contained  more  than  minute  traces  of  free 
ammonia,  and  the  figures  as  regards  oxygen  absorbed  from  per- 
manganate were  so  small  as  to  be  negligible.  None  of  the  samples 
were  open  to  any  suspicion  of  danger  as  judged  by  ihe  albuminoid 
ammonia  test,  and  most  of  them  could  only  be  regarded  as  of 
great  purity.  Most  of  the  samples  contained  no  more,  if  as  much, 
chlorine  as  might  be  expected  from  ordinary  well  waters.  In  a 
few  cases  only  (M^  M*,  M',  K^  K^)  was  the  amount  perhaps  exces- 
sive ;  in  other  few  (A^,  D^,  and  I^)  almost  certainly  suspicious. 
None  of  the  samples  could  have  been  condemned  in  view  of  the 
standards  usually  adopted  m  regard  of  the  free  ammonia, 
albuminoid  ammonia,  or  oxygen  absorbed  from  permanganate. 
Possibly  a  few  might  have  been  rejected  on  the  chlorine  figures  ; 
but  on  the  basis  of  this  test  alone  chemists  seem  reluctant  to 
pronounce  an  unfavourable  opinion  unless  the  amount  is  altogether 
excessive. 

Bc^cteriological  remits. 

The  bacteriological  results  stand  out  in  strong  contrast  to  the 
chemical  results.  For  while  some  of  the  samples  (notably  G^  H^ 
H^  H',  J^  K^,  L^,  and  (?  N^) )  showed  a  high  degree  of  apparent 
bacterial  purity,^  and  others  {C\  DS  E\  F^,  GS  G*,  I^,  K^,  U,  N^)  a 
degree  of  impurity  so  slight  that  it  would  have  escaped  recognition 
by  methods  less  searching  than  those  employed  in  the  investigation, 
the  remainder  gave  either  definite  evidence  of  objectionable, 
although  not  gross,  pollution  (A\  J^  K^  LS  M',  N^),  or  even  distinct 
indication  of  seemingly  dangerous  fouling  (B^  (?  D^),  I\  I^,  M\  M*). 
Nevertheless,  the  "  average  bacterial  quality,"  if  such  a  term  is 
permissible,  of  the  well  waters  was  at  first  sight  surprisingly  good. 
Although  there  was  a  certain  parallelism  between  the  total  number 
of  bacteria  and  the  facts  as  regards  gas-forming  bacteria,  B.  coll 
B.  enteritidis  sporogenes,  and  streptococci,  it  is  evident  that  to 
place  too  much  reliance  on  this  seeming  coincidence  would 
involve  serious  error  in  a  number  of  cases. 

The  outstanding  features  of  this  bacteriological  investigation 
appear  to  be  the  following  : — The  number  of  B.  coli  (and  allied 
forms)  were  in  the  majority  of  samples  in  excess,  either  actually 
or  in  relation  to  the  total  bacterial  flora  ;  and  a  few  of  the 
samples  contained  streptococci  and  B.  enteritidis  sporogenes.  The 
tnere  presence  in  sparse  amount  of  these  objectionable  microbes 
does  not  perhaps  wholly  justify  the  bacteriologist  in  condemning 
a  water.  But  when  B.  coli,  for  example,  is  present  in  a  water  sample 
in  much  greater  numbers  relative  to  the  total  bacterial  flora  than  is 
reasonably  looked  for  in  the  case  of  a  water  removed  from  all 
sources  of  objectionable  contamination,    a    strong  suspicion  is 
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created  that  the  sample  is  water  that  has  been  exposed  to  aDimal 
pollution.  If  this  view  be  correct,  ihe  ChieiieBter  well  waters  may 
be  regarded  as  subsoil  waters  contaminated  with  ezcrementiid 
matters  which  have  been  so  modified  by  passage  through  the  soil 
as  to  permit  this  water  as  obtained  from  the  wells  to  simulate  in 
some  cases  the  purest  water  in  other  cases  water  of  a  moderate 
degree  of  purity.  However  this  may  be,  in  a  few  samples  the 
bacteria  of  objectionable  sort  were  present  in  sufficient  abundance 
to  leave  no  reasonable  room  for  doubt  that  the  samples  were  from 
definitely  polluted  wells. 

In  brief,  these  Chichester  well  waters  in  general  were  not  remark- 
able so  much  as  regards  evidence  of  actual  and  nnmistakeable 
harmfulness  as  on  account  of  certain  inherent  biological  qualities 
which  suggested  their  evil  origin — qualities  masked  to  a  con- 
siderable extent  by  the  effects  of  filtration  of  the  water  through 
the  soil. 

It  may  be  asked  how  far,  if  at  all,  do  these  results  lend  confir- 
mation to  Dr.  Thomson's  belief  that  the  well  waters  could  not  be 
held  to  be  largely  responsible,  for  the  **  continued  prevalence  of 
enteric  fever  in  serious  amount "  in  Chichester,  and  to  his  tentative 
hypothesis  that  soil  played  a  part  in  "  fostering  and  localising " 
the  disease  f 

As  regards  the  former,  it  has  been  pointed  out  that  the  samples 
of  well  water  frequently  contained  extremely  fe\^  bacteria,  but 
that  a  majority  of  the  samples  contained  bacteria  of  objectionable 
sort ;  usually,  it  is  true,  in  sparse  amount  actually,  but  never- 
theless seemingly  in  suspicious  numbers  relative  to  the  total 
bacterial  flora.  Assuming  the  possibility  or  even  probability  of 
these  well  waters  containing  on  occasion  not  only  objectionable 
bacteria  but  also  microbes  of  morbific  quality,  it  is  evident  that 
at  a  given  time  the  dose  of  poison  in  any  but  a  large  amount  of 
the  water  would  be  apt  to  be  small,  aud  therefore  corre 
spondingly  less  dangerous.^  To  this  extent  the  investigation  did 
not  point  to  the  Chichester  well  waters  being  "  heavily  "  implicate 
in  the  propagation  of  enteric  fever,  and  Dr.  Thomson  was  most 
careful  not  to  deny  the  possibility  of  the  disease  being  occasionally 
spread  by  this  means.  At  this  point  and  in  this  connection  it  is  of 
interest  to  refer  to  the  map  accompanying  this  report.  In  the  map 
each  house  invaded  by  enteric  fever  during  the  period  May  2.Hth, 
1900,  to  June  5th,  1901  (both  dates  inclusive),  is  indicated  by  a 


*  Nevertheless  although  it  is  always  wise  to  oonsider  the  amoant  of  poUating 
material  as  strictly  proportional  to  the  degree  of  probable  danger  to  health,  the 
history  of  epidemics  of  waterborne  disease  does  not  seem  to  show  that  epidemioe 
have  been  associated  to  the  extent  that  might  liave  been  anticipated  with  gross 
pollution  as  compared  with  contamination  of  seemingly  trivial  sort.  It  is  easy, 
of  course,  to  underf>tand  why  a  pollution  of  apparently  negligible  amount  but 
specific  in  character  may  be  highly  dangerous,  while  a  contamination  grom  in 
amount  but  non-specific  in  character  may  be.  compaiatlvely  speaking, 
unobjectionable.  But  it  is  difficult  to  escape  the  belief  that  there  is  something 
more  than  this — some  conditions  or  sets  of  conditions  of  which  we  know 
nothing  which  serve  to  influence  the  morbific  effect  of  a  g^ven  dose  of  polluting 
material  rendering  it  in  some  cases  extremely  dangerous,  ir  others  oomparatHvly 
innoouous. 
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small  black  spot.    The  sites  of  the  different  wells  (A  to  N)  are    app.  b.  no.  6. 

marked  by  large  coloured  spots.    Exclading  well  D,  because  it 

bore  no  near  relation  to  dwelling-houses  (being  situated  in  an  open 

space  in  the  cattle  market),  it  is  to  be  noted  that  nearly  one-half 

of  the  wells  (M,  A,  I,  H,  C,  E)  bore  a  close  topographical  relation 

to  recent  occurrence  of  enteric   fever.      The  remainder  (B,  F, 

L,   J,    N,    Ky   G)   showed  no    such    topographical    reJationship. 

It  needs  to  be  emphasised  that  the  wells  chosen  for  examination 

formed   but  a  part  of  the  total  number,   and  that  they   were 

not  chosen  haphazard,  but  purposely  selected  as  far  as  possible 

because  enteric  fever  had  recently  CK5Curred  in  their  immediate 

vicinity.      That  more  of  them   were    not    wells    associated    as 

regards  locality  with  enteric  fever  was  chiefly  due  to  the   fact 

that  the    number    of  available    closed    pump   wells    was    very 

limited. 


While  some  of  these  six  wells  (M,  A,  I,  H,  C,  E)  were  con- 
spicuous as  regards  evidence  of  objectionable  pollution  (notably 
M  and  I),  others  were  by  no  means  remarkable  in  this  respect 
(uotabJy  H) ;  and  some  of  the  seven  wells  (B,  F,  L,  J,  N,  K,  G) 
were  open  to  much  suspicion  of  objectionable  pollution  (notably 
B).  Nevertheless  there  can  be  no  doubt  that  the  six  wells 
(M,  A,  I,  H,  C,  E),  when  compared  %vith  the  seven  wells 
(B,  F,  L,  J,  N,  K,  G),  show,  on  an  average,  greater  signs  of 
pollution. 

The  dates  of  notification  of  the  enteric  fever  cases  occurring  in 
the  immediate' vicinity  of  the  wells  M,  A,  I,  H,  C,  E,  and  the 
dates  of  the  collection  of  Samples  U\  M^,  M^,  A\  P,  P,  P,  H', 
H',  H3.  C\  E\  are  given  in  the  following  table  (Table  11.)  :— 


Table  11. 

Showing  the  dates  of  notification  of  enteric  fever  cases  occurrin^^ 
in  the  immediate  vicinity  of  wells  M,  A,  I,  H,  C,  E,  and  the 
date  of  collection  of  Sampler  M^,  M\  M»,  A\  l\  P,  P,  H\  H-^, 
H»,  CS  E^ 


Wtll. 


.  Enteric  Fever  Cases. 


Dates  of  Collection  of  Sample  of  Water. 


H. 


C. 


E. 


M.     I  November  30th,  1900 

A.       July  3nd,  1900  (*J  cases),  und  April 
15th.  1901. 


June  18th,  1900   .. 


•  •       •• 


June  mh,  1900 


May  2Sth.  1900,  and  June  5th,  1900 


M\  December  .3rd,  1900  ;M^  January  2l8t, 
1901 ;  M^  March  25th,  1901. 

A\  October  16th,  1900. 

IS  November  13th,  1900  ;  I*,  December  10th, 
i900 ;  I».  February  25th,  1901. 

H^,  November  5th,  1900  ;  H',  January  14th, 
1901 ;  H'.  February  12th,  1901. 

OS  October  32nd,  1900. 


July  22nd.  1900 :  E».  October  30th,  1000. 


560 

APP.  B,No.0.  not  inconsistent  with  tlie  supposition  that  possibly  the 

On  the  soil  at  Chichester  fosters  in  a  higher  degree  than  most 

Bactorioio5&ai  ^^^^  "  ^^®  vitality  and  morbific  power  of  the  intective 

Kxanfinatfon*  material  of  enteric  fever." 

of  Chioliester 

Dn^HouBtoiL^  (^)  ^'  typhosus  could  not  be  found  in  any  of  the  samples 

examined.  But  B.  coli  (or  closely  allied  forms)  was 
found  in  a  majority  of  the  waters  ;  and  further,  a  small 
percentage  of  these  coli-like  microbes  gave  a  positive 
result  with  the  agglutination  test,  with  human  typhoid 
blood,  with  the  blood  of  a  typhoid  immunised  guinea- 
pig,  or  with  blood  of  both  sorts. 


ADDENDUM    A. 

Brief  Summ\uy  ok  Dr.  Lorrain  Smith's  Report*  on  the  Epidemic  op 

Typhoid  Fever  in  Belfast,  1898. 

Dr.  Lorrain  Smith's  Report  is  a  notable  one  in  many  respects,  and  deat^rres 
more  than  this  passing*  mention.  Whatever  the  judgment  on  his  conclnsions, 
the  quantity  of-  work  he  carried  out  and  its  valuable  quality  mu^t  appeal  very 
strongly  to  all  bacteriologists. 

A  serious  outbreak  of  enteric  fever  was  witnesDed  in  Belfast  in  March,  1897. 
In  January,  1897,  three  or  four  cases  of  typhoid  fever  occurred  in  a  farm  on  the 
•Stoneyford  catchment  area.  Portions  of  the  discharges  of  these  fever  patients 
were  thrown  into  a  manure  heap,  the  liquid  from  which  passed  into  the  adjoining 
stream  and  thence  into  the  Belfast  water  supply.  From  an  inspection  of  the  local 
conditions  Dr.  Smith  came  to  the  conclusion  that  the  farm  cases  were  not  only  a 
possible  source  of  infection  of  the  water,  but  that  in  all  probability  they  were  the 
actual  cause  of  the  outbreak. 

As  regards  his  arduous  bacteriological  investigations.  Dr.  Lorrain  Smith  found 
that  he  wa8  able  to  isolate  races  of  B.  coli  from  the  spleen  of  typhoid  patients  which 
reacted  to  Widal's  test ;  whereas  a  large  number  of  coli-like  bacilli  obtained  from 
a  healthy  intestine  gave  uniformly  negative  results.  Further,  although  he  failed 
to  isolate  from  the  implicated  water  B.  typhosus  he  succeeded  in  separating 
from  it  coli-like  microbes  which  reacted  in  marked  fashion  with  the  blood  of  the 
typhoid  patients  believed  to  have  contracted  the  disease  through  drinking  the 
same  water. 

His  conclusions  were  : — 

(1 )  In  the  presence  in  the  water  of  typical  bacilli  of  the  coli  communis  group, 

we  find  evidence  uf  its  contamination  with  intestinal  excreta. 

(2)  Certain  of  these  bacilli  exhibit  their  relationship  to  the  process  of  infec- 

tion in  typhoid  fever,  (a)  by  their  lethal  effect  on  small  animals. 
(b)  by  showing  the  reaction  of  infection  when  exposed  to  the  blood  of 
typhoid  patients. 

As  regards  (1),  the  author  seems  to  lay  too  much  stress  on  the  maze  preeenoe 
of  B.  coli  irrespective  of  its  relative  abundance,  it  is  by  no  means  easy  to 
define  the  qualities  which  go  to  constitute  what  Dr.  Lorrain  Smith  calls  typical 
B.  ooli. 


I"    '•  I      'J    ■»""T'^" 


*  ''  Report  on  the  Epidemic  of  Typhoid  Fever  in  Belfast,  1898."     By  J.  Lorrain 

Smith,  M.A.,  M.D. 


8Mt 
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▲PP.  B.  No.  6b  It  will  be  seen  that  nearly  all  the  samples  were  collected  some 

On  the  considerable  time  aftpr  the  cases  of  enteric  fever  had  oocnrred. 

'|£o£'m  S^  This,  however,  was  not  the  case  as  regards  M  well ;  and  it  is 

Kxam?nation  noteworthy  that  M^  was  rich  in  coli-like  microbes  and  contained 

wSiWatSfby  streptococci  as  well.     M*  was  also  conspicuous  as  regards  B.  coli, 

lir.  Houston,  and   M^  contained  many  coli-like    microbes  in   10  cc.   of    the 

water. 

As  regards  Dr.  Thomson's  tentative  hypothesis  that  soil  played 
a  part  in  "  fostering  and  localising  "  typhoid  fever  in  Chichester, 
I  am  inclined  to  think  that  these  results  lend  some  support  to  his 
views.  For  I  have  already  pointed  out  that  the  well  water 
represents  the  subsoil  water,  and  that  the  subsoil  water  represents 
the  '*  washings"  of  soil  more  or  less  perfectly  filtered.  Moreover, 
while  it  is  true  that  some  of  the  samples  of  this  soil  water  showed 
no  signs  of  impurity,  and  others  gave  ^nly  bare  indication  of  the 
presence  of  objectionable  contamination  there  can  be  no  doubt 
that  the  majority  were  open  to  suspicion,  and  that  a  few  were 
obviously  polluted.  Of  certain  intrinsic  biological  qualities  seemingly 
possessed  by  these  waters  which  served  to  differentiate  them  from 
pure  waters  notwithstanding  the  limited  total  number  of  microbes 
usually  presi'iit,  I  havo  alrendy  spoken  at  some  length.  These 
qualities  were  masked  as  I  think  by  the  mechanical  filtering  action 
of  the  soil,  but  not  to  such  an  extent  as  wholly  to  prevent  useful 
concl unions  being  diawii  regarding  the  probable  objectionable 
origin  of  some  of  the  bacteria  present  in  the  well  waters. 
These  qualities,  moreover,  are  the  reverse  of  inconsistent  with 
the  supposition  that  the  soil  at  Chichester  fosters  in  a  higher 
degree  than  most  soils  "  the  vitality  and  morbific  power  of  the 
infective  material  of  enteric  fever  ;"  the  deeper  layers  of  soil, 
that  is,  for  in  my  judgment  the  balance  of  evidence  is  against  the 
long  persistence  of  B.  typhosus  in  the  surface  layers  of  soil.  By 
what  means  the  virus  of  enteric  fever  can  be  conveyed  from  the 
d/'^per  layers  of  soil  to  the  individual  other  than  through  water 
supply  is  a  difficult  question.  Nor  does  Dr.  Thomson  touch  on 
this  matter  in  his  report.  But  probably  he  has  preception  even 
under  these  circumstances  of  modes  of  the  conveyance  of  infection 
not  obvious  at  first  sight,  and  almost  certainly  I  think  he  includes 
in  his  conceptions  the  ttur/ccce  layers  of  soil,  which  would  lighten 
the  task  of  linking  together  the  saprophytic  and  parasitic  phases 
of  B.  typhosus. 


Final  conclusions. 
A.  Chemical, 

*•  •     •  •  . 

None  of  the  thirty  samples  of  Chichester  well  water  could 
reasonably  have  been  condemned  on  the  basis  of  the  free 
ammonia,  albuminoid  ammonia,  or  oxygen  absorbed 
from  permanganate  tests.  Nearly  all  of  them  would 
have  been  classed  as  of  great  organic  purity,  though  the 
amount  of  chlorine  in  a  number  of  samples  was  perhaps 

suspieioa». . .  .     . 
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B.  Bacteriological.  app.  b,no.6. 

1.  The  general  results  and  inferences  are  as  follows  :—  chemfcaiand 

r    w    m  A    t  .  /.,,.  r.»  1  Bacteriological 

(«)  TotxU  number  of  mctena  per  cc : — in  ♦>  samples,  Examination 

1,000  but  less  than  10,000  ;  ia  13  samples,  100  we?nvaterTby 

but  less  than  1,000  ;  in  11  samples,  10  but  less  ^'-  Hoaston. 
than  100 ;  in  3  samples,  less  than  10. 

(A)  "  Ghis  "  in  gelatine  ^^sfiake''  cultures  (24-  hours  at 
20°  C.)-  In  2  samples,  +  10  cc.  -  1  cc. ;  in 
6  samples,  +  100  cc.  —  10  cc. ;  in  22  samples,  — 
100  cc 

(c)  B.  coli(and  allied  forms). — In  6  samples,  -f  0*1  cc. ; 

in  6  samples,  +  10  cc.  —  01  cc. ;  in  10  samples, 
■f  100  cc.  —  10  cc. ;  in  8  samples,  —  100  cc. 

(d)  Spnre^  of  B.   ententidis  sporogenes   (Klein). — In 

2    samples,  -f  100  cc.  —  10  cc. ;    in  2   samples, 
+  200  cc.  -  100  cc. ;  in  26  samples,  -  200  cc. 

(e)  Streplttcocci. — In  5  samples,  +  10  cc. ;  in  25  samples, 

-  10  cc. 

(2)  These  general  results  mat/  be  interpreted  as  indicating 

nothing  more  than  that  some  of  the  waters  were  polluted 
and  that  others  were  of  great  bacterial  purity. 

(3)  But  it  may  be  questioned  whether  they  do  not  indicate 

something  more  than  this  ;  namely,  that  the  waters  in 
general  were  possessed  of  intrinsic  biological  qualities 
pointing  to  their  late  association  with  matters  of 
intestinal  sort. 

(4)  Biological  qualities  such  as  the  above  are  not  proper  to 

waters  derived  from  pure  sources  ;  moreover  they  are 
apt  to  be  masked  chemically  by  the  mechanical  filtering 
action  of  the  soil. 

(5)  If  this  view  be  correct,  immunity  from  danger  in  drinking 

such  waters' would  be  relative,  not  absolute. 

(6)  The  circumstance  that  the  inhabitants  of  Chichester  draw- 

ing their  water  supply  from  these  local  wells  have  not 
seemingly  suffered  to  any  conspicuous  extent  from 
enteric  fever  in  the  past,  may  possibly  be  referred,  not 
to  the  complete  absence  of  dangerous  pollution  of  well 
waters,  but  to  the  beneficial  mechanical  action  of  the 
soil  in  reducing  the  amount  of  morbific  poison  con- 
tained in  the  soil  water. 

(7)  The  facts  observed  by  me  at  Chichester  lend  some  support 

to  Dr.  Thomson's  tentative  hypothesis  that  soil  plays 
some  part  in  **  fostering  and  localising  "  enteric  fever  in 
this  town,  inasmuch  as  the  well  waters  representing  the 
ioiore  o^tess'pBrfectly  filtered'^^^^vaBfalugs ''  u£ soilnever- 
theless  possessed  eertain  biological  qualities  suggestive 
of  fouling  with  matters  of  intestinal  outcome.    Qualities 
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APP.  B.xo.fl.  not  inconsistent  with  the  supposition  that  possibly  the 

On  the  soil  at  Chichester  fosters  in  a  higher  degree  than  most 

Chemical  and  soils  "  the  vitality  and  morbific  power  of  the  intective 

Examination  material  of  enteric  fever. 

of  Chicheflter 

Dn^Houstoih^  (^)  ^'  ^^ypbosus  could  not  be  found  in  any  of  the  samples 

examined.  But  B.  coli  (or  closely  allied  forms)  was 
found  in  a  majority  of  the  waters  ;  and  further,  a  small 
percentage  of  these  coli-like  microbes  gave  a  positive 
result  with  the  agglutination  test,  with  human  typhoid 
blood,  with  the  blood  of  a  typhoid  immunised  guinea- 
pig,  or  with  blood  of  both  sorts. 


ADDENDUM    A. 

Brikk  Summary  oi-'  Dr.  Lorra.in  Smith's  Bbport*  on  the  Epidemic  of 

Typhoid  Fever  in  Belfast,  1898. 

Dr.  Lorrain  Smith's  Report  is  a  notable  one  in  many  respects,  and  deet'rveH 
more  than  this  passing  mention.  Whatever  the  judgment  on  his  conclnsions, 
the  qaanticy  of-  work  he  carried  out  and  its  valuable  quality  mu^t  appeal  very 
strongly  to  all  bacteriologists. 

A  serious  outbreak  of  enteric  fever  was  witnessed  in  Belfast  in  March,  1897. 
In  January,  1897,  three  or  four  cases  of  typhoid  fever  occurred  in  a  farm  on  the 
•Stoneyford  catchment  area.  Portions  of  the  discharges  of  these  fever  patients 
were  thrown  into  a  manure  heap,  the  liquid  from  which  passed  into  the  adjoining 
stream  and  thence  into  the  Belfiut  water  supply.  Prom  an  inspection  of  the  local 
conditions  Dr.  Smith  came  to  the  conclusion  that  the  farm  cases  were  not  only  a 
possible  source  of  infection  of  the  water,  but  that  in  all  probability  they  were  the 
actual  cause  of  the  outbreak. 

As  regards  his  arduous  bacteriological  investigations.  Dr.  Lorrain  Smith  found 
that  he  was  able  to  isolate  races  of  B.  coh  from  the  spleen  of  typhoid  patients  which 
reacted  to  Widal's  test ;  whereas  a  large  number  of  coli-like  bacilli  obtained  from 
a  healthy  intestine  gave  uniformly  negative  results.  Further,  although  he  failed 
to  isolate  from  the  implicated  water  B.  typhosus  he  succeeded  in  separating 
from  it  coli-like  microb^  which  reacted  in  marked  faahion  with  the  blood  of  the 
typhoid  patients  beheved  to  have  contracted  the  disease  through  drinking  the 
same  water. 

His  conclusions  were  : — 

(1)  In  the  presence  in  the  water  of  typical  bacilli  of  the  coli  communis  group, 

we  find  evidence  of  its  contamination  with  intestinal  excreta. 

(2)  Certain  of  these  bacilli  exhibit  their  relationship  to  the  process  of  infec- 

tion in  typhoid  fever,  (a)  by  their  lethal  effect  on  small  animalm 
(b)  by  showing  the  reaction  of  infection  when  exposed  to  the  blood  of 
typhoid  patients. 

As  regards  (1),  the  author  seems  to  lay  too  much  stress  on  the  mere  presence 
of  Bw  ooU  irrespective  of  its  relative  abundance,  it  is  by  no  means  easy  to 
define  the  qualities  which  go  to  constitute  what  Dr.  Lorrain  Smith  calls  typical 
B.  coli. 


11   ■  '  »     'J    '■    y*i 


*  ''  Report  on  the  Epidemic  of  Tvphoid  Fever  in  Belfast,  lS9d.''    By  J.  Lorrain 

Smith,  M.A.,  M.D. 
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As  regards  (2),  while  it  may  be  admitted  that  a  pathogenic  B.  coli  is  more  si^rni-  ^pp  3  ^q  ^ 
ficantthEuianon-pathogenioone,  it  must  be  rememberea  that  not  only  have  races  of  *— ^ 

B.  coli  iso  ated  from  soorces  which  are  to  be  regarded  as  highly  objectionable  Oo  *^Shii 

act  ancommonly   been    found   to  be   non-pathogenic,  but   also  that  strains  of  Bactoriol(>gi<^ 

B.  coli  obtained  from  situations  which,  in  comparison,  are  to  be  thought  of  as  Examination 

relatively  harmless,  have,  in  a  number  of  instaaces,  been  proved  to  be  lethal  in  of    hifthester 

their  effects  on  animals.     It  may  be  questioned  indeed  whether  the  clumping  ^f^^^^^^ 
reaction  necessarily  indicates  a  relationship  to  the  process  of  infection  in  typhoid 
fever.* 

The  author  seems  to  be  strongly  biassed  in  favour  of  the  views  of  Chantemesse  and 
Widal,  namely,  **That  polluted  watered  owe  their  po^er  to  nroduue  typhoid  infec- 
tion in  a  large  measure  to  the  presence  of  the  coli  l>acilLi."  Of  late  years  we  have 
come  to  learn,  that  the  urine,  in  some  cases,  of  enteric  fever  may  contain 
B.  typhosus  in  numbers  inconceivably  great,  and  in  practically  pure  culture. 
Surely  such  a  urine  in  morbific  quality  is  as  potent,  notwithstanding  the  com- 
parative absence  of  B.  coli,  as  the  stools  of  the  same  patient,  which,  besides 
containing  B.  typhosus,  would  also  contain  B.  coli  in  great  abundance. 

It  may  be  admitted  that  a  coli-like  microbe  which  is  pathogenic  and  clumps 
with  typhoid  blood  is  more  significant, as  regards  animal  and  recent  pollution,  and 
possibly  also  as  regards  morbific  if  not  specific  enteric  pollution,  than  B.  coli,  which 
is  non-pathogenic  and  gives  a  negative  result  with  Widal's  test,  is.  But  Dr.  Lorrain 
Smith  seems  to  go  further  than  this,  by  implication  if  not  by  direct  statement.  To 
all  intents  and  purposes  he  seems  to  regard  such  a  coli-Uke  microbe  as  possessed  of 
some  specific  quality  in  relation  to  the  propagation  of  enteric  fever,  and  not 
merely  as  a  micro-organism  indicative  above  ad  its  fellows  of  the  possible  con- 
comitant presence  of  the  virus  of  typhoid  fever. 

Nevertheless,  Dr.  Lorrain  Smithes  report  disarms  any  criticism  unless  of  a 
favourable  character  by  reason  of  the  quantity  of  work  he  carried  out  and  its 
original  and  able  quality.  And  possibly,  although  certainly  unwittingly,  I  may 
have  misapprehended  his  deductions  and  interpretated  his  inferences  in  an 
erroneous  fashion.  It  must  always  be  remembered  that  knowled;fe  is  progressive, 
and  that  hypotheses,  perhaps  fully  warranted  at  the  time  they  were  advanced,  may, 
in  the  light  of  fresh  discoveries  or  new  ways  of  looking  at  the  old  ones,  seem  less 
attractive. 

It  was  largely  the  result  of  a  study  of  Dr.  Lorrain  Smith's  report  that  induced 
mc  to  devote  so  much  time  and  labour  to  the  study  of  the  coli-Uke  microbe  present 
in  the  Chichester  well  waters. 

*  Dr.  Scholberg  supplies  me  with  the  following  interesting  note  : — "A  patient 
before  inoculation  witn  W  right's  typhoid  vacci4.e,  bad  nis  uiood  tested  again»t  a 
strain  vf  B  .coli  isolated  from  an  abscess     The  a/glutinatio.i  plieuome.iuu  was 
positive,  1  :  2i)  diluiiou.    With  the  oub-ec  of  the  typnoid  reaction  ajti-r  inoculation 
the  coli-clumping  reaction  gradually  fell  10  zero  (^ueoative  result,  1  :  lu  dilution). 
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ADDENDTJM  B, 


On  the 

Chemical  and 

Bicterioinmcal 

BxaminatioB 

orOhlcheeter      ««•».«  ^  •* 

WeU  Water;  by    SUB-SOIL  WATER  LEVELS  (FeET  ABOVE  ObDKAKGB  DaTUM)  AND  RAINFALL  AT 

Dr.  Houston.  Ohichbbteb,    Apeil     30TH,    1900,    TO     MAY     6TH,    1901    (BOTH    DaTEH 

nfOLUbIVE)i 


Date. 


April 
May 


N 

Jane 


Jnly 


190a 
30.. 

7.. 
14.. 
21.. 
28.. 

5.. 
11.. 
1  .. 
26., 


16.. 

28. 

30. 
August        7.. 

14., 

20.. 

27.. 
September  3.. 

10.. 


October 


17.. 
24.. 

1.. 

8.. 
16.. 
22.. 
29.. 


November  6., 
12. 
10.. 


Inches 
Bain. 


WeUl. 


Well  2. 


BalliBt 
Hole. 


Well  3. 


WeU4. 


Nil 

42*64 

•35 

41'89 

NU 

40*39 

NU 

39*48 

•67 

3914 

•21 

88-31 

•13 

38*06 

111 

37-70 

1-61 

37-66 

•19 

37^28 

•62 

36^89 

Nil 

86-77 

•05 

86-66 

•33 

86-23 

rie 

36-06 

•28 

35  77 

•45 

36*69 

•40 

35-39 

•11 

3614 

•02 

35-00 

Nil 

34-64 

Nil 

34*48 

•63 

34*14 

•70 

33*94 

Nil 

33*81 

•26 

33-48 

•73 

3314 

119 

3314 

•48 

32-81 

ri6 

32-73 

•47 

32-48 

39-51 
38-97 
38*18 
37*51 
37*01 
86-43 
36-09 
86*80 
35*68 
86^39 
85^22 
36*01 
34*84 
34*65 
34*39 
34*30 
34*26 
3418 
33-97 
33*80 
33*64 
33*51 
33*31 
33*01 
32*89 
32*76 
32*55 
32*42 
32  18 
33*18 
32*05 


86*99 

36*66 

36*29 

35*83 

35*41 

34*79 

34*54 

34*08 

33*91 

33*58 

33*04 

32*66 

Dry  at 
Gauge 
Point. 


32*37 
32*20 
32*03 
31*87 
31*66 
31*44 
31*37 
31*20 
31*20 
80*90 
30-96 
80*74 
30*62 
30*41 
30*37 
30*24 
30*08 
29*91 
29*78 
29*62 
29*54 
29*37 
29*23 
29*16 
29*03 
28*91 
28*87 
28*70 
28*70 
28*70 
28*70 


31*41 
31*24 
3103 
30*82 
80*62 
80*41 
80*20 
29*99 
29*99 
29*87 
29^62 
29^32 
29^16 
28*96 
28*78 
28'74 
28*57 
28*32 
28*34 
28*16 
27*99 
27*82 
27*70 
27*66 
27*57 
27*49 
27-41 
27*41 
27-41 
27*41 
27*32 


WeU8. 


38*88 

38*66 

38*84 

82*71 

82*61 

83*00 

Sl'76 

81*64 

8184 

31-01 

80*80 

80*72 

80*i6 

29*92 

29*76 

29*51 

29^80 

29*09 

28-97 

28*78 

2869 

28*51 

28*42 

28*34 

28*22 

28*09 

27*97 

27*97 

27-97 

28-04 

28*01 
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Sub-boil  Water  LsvELfl — continued. 


Date. 


Inches 
Bain. 


WeUL 


WeU2. 


Balliist 
Hole. 


1900. 

December  3 

•I        xu  .•  «    ••      ... 

17 

24 

31 

190L 
ianiLiry     7 

14 

21 

28 

February  4 

n  11 

,        18  ..       ..       .. 

.26 

March        4 

U 

18 

26 

April  1 

8 

16 

29 

ICay  6 


*68 

1*22 

•52 

*45 

1*06 


•10 
•81 
•36 
•19 
•67 
Nil 
•10 
•10 
'73 
•68 
•21 
•89 
•98 
1S6 
•90 
•13 
•01 


32'33 
32^S9 
32*36 
32^35 
32'60 


32^96 
33^27 
33*48 
83*48 
33'60 
33*69 
34'14 
34*39 
34*44 
34^64 
8614 
36-10 
26-73 
36*80 
38*36 
38*81 
38*98 


31*84 
31*97 
31*93 
31*93 
32*14 


32*43 
32*68 
32*76 
32*76 
32*80 
33*01 
33*34 
33*47 
33*65 
33*68 
34*01 
34*51 
34*93 
36*06 
35*88 
36*26 
86*61 


32*74 
33*29 
33*66 


WeU3. 


Maximum  Hbiohts. 


Well  4. 


February  and  March  1899. . 

45*98 

40*76 

37*28 

32*66 

31*87 

34*47 

«i                            n        IWlV*  • 

-      !    47*44 

41*39 

37*61 

32*87 

32*28 

35*li 

May       ..                 1901.. 

^ 

39*89 

37*82 

34*62 

31*70 

30*46 

32*22 

Well  5. 


23*70 

27'32 

28*87 

27*37 

28*95 

27*41 

28*87 

27*46 

28*99 

27*67 

29*20 

27*65 

29*20 

27*70 

29*12 

27*74 

29*16 

27*82 

29*16 

27*82 

29*41 

28*07 

29*45 

28*12 

29*41 

28*12 

29*37 

2812 

29*45 

28*12 

29*63 

28*16 

29^58 

28*16 

29^70 

28*24 

30*28 

28*70 

30*74 

29*21 

31*08 

28*74 

31-28 

30*07 

27*97 
28*09 
28*13 
28*13 
28  22 


28*30 
28*34 
28*38 
28*38 
28*42 
28*67 
28*84 
28*88 
28*84 
28*84 
28*92 
29*01 
29*09 
29*67 
30*34 
31*20 
31*67 


APP.  B.  NO.6 

On  the 

(  hemical  and 

Bactenological 

Examination 

of  Chichester 

Well  Water;  by 

Dr.  ilouifton. 


Aims 


a  K  2 


M4 

No.  7. 
App.B,No.7.   Report  on   Experiments   on   Infection   of   Mussels  and 

On  Infection  of  COCKLES   with    the    TYPHOID    BACILLUS    and   with   KOOU'S 

Musselti  and 

ooddw  with  Cholera  Vibrio  ;  by  Dr.  E.  Klein,  F.R.S. 

ChoieJa  Vibrio:      There  has  been  accumulating  of    late  a  strong  presumption 
by  Dr.  Klein,     ^y^^^  mussels,  and  particularly  cockles,  have  been  at  times  the 

means  of  conveying  enteric  fever  to  those  who  consumed  them ; 
that  as  distributors  of  the  enteric  fever  contagiam  these  bivalves 
may  be  as  competent  as  oysters.  A  priori  this  was  not  to  be 
expected,  since  the  bivalves  of  different  sorts  being  alike  obtained 
from  sewage  polluted  estuaries.  Oysters  being  principally  con- 
sumed in  a  raw  condition  would  seem  more  liable  to  convey  the 
contagium  of  enteric  fever,  than  would  mussels  or  cockles  which 
are  said  to  be  consumed  largely  in  a  "cooked"  state.  There 
can  indeed  be  little  doubt  that  a  large  amount  of  these  shell-fish, 
viz.,  mussels  and  cockles,  are,  before  consumption,  subjected  to 
some  kind  of  cooking ;  nevertheless  there  is  likewise  little  doubt 
that  a  large  number  of  them,  particularly  cockles,  are  consumed 
raw.  Thus,  I  am  assured  by  Mr.  James  Murie,  Inspector  of 
Fisheries  on  the  Kentish  coast — to  whom  my  best  thanks  are  due 
for  valuable  and  ready  help  in  procuring  for  me  mussels  and 
cockles  in  fine  condition — that  the  eating  of  raw  cockles  is  by  no 
means  a  rare  occurrence;  that  he  has  himself  repeatedly  seen,  and 
frequently  known,  cockles  to  have  been  consumed  just  as  they 
were  gathered. 

However,  we  will  assume  that  the  bulk  of  mussels  and  cockles 
gathered  are  before  consumption  subjected  to  "cooking."  But 
however  this  may  be,  I  have,  as  will  be  seen  later  on,  devoted 
special  attention  in  the  course  of  my  experiments  to  the  subject 
of  the  validity  of  the  "cooking"  to  which  cockles  and  mussels 
are  customarily  submitted. 

In  the  experiments  which  follow  I  have  repeated  with  the 
mussels  and  cockles  the  experiments  that  were  described  in  a 
foruer report  as  having  been  undertaken  in  regard  of  oysters, viz., 
experiments  by  which  it  was  established  that  the  oyster  kept  in 
sea  water  that  had  been  deliberately  infected  with  culture  of  the 
cholera  vibrio  or  of  the  typhoid  bacillus,  retains  for  some  days 
within  its  shell  the  microbes  in  question  ;  that  these  can  be  again 
recovered  from  the  mollusc  by  proper  means  of  cultivation.  The 
first  experiments  that  were  made  in  this  respect  were  made  with 
mussels  and  cockles  which  were  procured  for  me  by  Dr.  Thresh, 
County  Medical  Officer  of  Health,  of  Essex — to  whom  my  best 
thanks  are  due — from  the  Essex  coast.  The  materials  reached  my 
laboratory  in  a  fresh  and  excellent  condition. 

Series  I. 

Expenmeiit  I, — Cholera  Vibrio. 

In  a  tank  (No.  1)  holding  about  five  gallons  of  sea-water  were 
deposited  these  samples  of  the  above  mussels  and  cockles  ;  and 
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to  this  water  there  was  theu  added  an  emulsion  of  tlie  24  hours*  app.  b,no.;. 

old  agar  culture  of  the  cholera  vibrio.     Next  day  one  mussel  ^  infroti 

(No.  1)  and  one  cockle  (No.  1)  were  taken  from  this  tank.    They,  Mussel*  and 

as  well  as  those  left   in  the  tank,  looked  quite  lively,  and  on  Typhofd^*** 

being  touched  closed  firmly  and  rapidly.  Uaciiius  and 

./  r       .^  Cholera  Vibrio; 

The  shells  of  the  bivalves  were  well  washeil  and  brushed,  and  by  Dr.  Klein, 
then  well  dried.  Next,  by  means  of  a  sterile  instrument,  the  shell  of 
both  molluscs  was  carefully  opened,  the  whole  of  each  animal  cut 
up,  and  the  turbid  fluid  thus  obtained  sucked  up  into  a  glass  pipette. 
Several  drops  from  each  of  the  two  capillary  pipettes  were  then 
inoculated  in  each  instance  into  test  tubes  containing  sterile 
peptone  salt  solution.  The  inoculated  peptone  tabes  were  then 
incubated  at  37°  C.  After  24  hours'  incubation  both  peptone  tubes 
were  turbid  ;  film  specimens  were  therefore  made,  and  after  drying 
and  staining  duly  examined.  They  showed  vibrios  in  almost  pure 
culture.  Next,  from  the  above  peptone  cultures  agar  surface  plates 
were  made,  one  from  the  peptone  tube  of  mussel  No.  1,  and 
another  from  the  peptone  tube  of  cockle  No.  1.  These  agar  plates 
having  been  incubated  at  37°  C.  for  24  hours  were  inspected,  and 
the  following  condition  was  found  : — The  agar  plate  of  mussel 
No.  1  showed  abundance  of  colonies,  like  those  of  the  cholera  vibrio, 
and  on  microscopic  examination  such  colonies  were  found  to  be 
composed  of  that  vibrio.  The  agar  plate  of  cockle  No.  1  showed 
also  an  abundance  of  colonies,  all  with  few  exceptions  being  those 
of  the  cholera  vibrio.  From  both  plates  sub-cultures  were  then 
made  : — (a)  on  agar  streak  ;  (b)  in  gelatine  stab  ;  and  {c)  in  peptone 
salt  solution.  After  due  incubation  they  all  showed  the  typical 
characters  of  growth  of  the  cholera  vibrio  ;  the  peptone  sub- 
cultures moreover  gave  with  sulphuric  acid  marked  cholera  red 
reaction.  In  addition  to  these  subcultures  the  following  test  was 
miade : — 

A  guinea-pig  that  had  been  previously  treated  by  two  sub- 
cutaneous injections  of  fair  doses  of  living  cholera  culture  (of 
the  stock  with  which  the  above  tank  experiments  were  made) 
was  made  to  furnish  material  for  the  serum  test :  A  fortnight 
after  the  last  injection  of  this  animal  a  drop  of  its  blood 
withdrawn  from  an  ear  vein  was  added  to  an  emulsion  made 
from  the  24  hours'  old  growth  of  the  stock  cholera  culture  on  the 
surface  of  agar.  The  proportion  of  blood  added  to  emulsion 
was  1  of  blood  to  25  of  emulsion.  Arrest  of  movement  of  the 
vibrios  and  agglutination  of  them  into  large  clumps  was  thereby 
effected  within  15  minutes^complete  agglutination  in  10-15 
minutes.  This  guinea-pig's  blood  was  now  tested  on  emulsions  of 
agar  cultures  of  the  above  mussel  No.  1  and  of  the  above  cockle 
No.  1,  the  dilution  being  1 :  25.  The  result  was  positive,  agglutina- 
tion was  complete  within  15  minutes ;  as  a  matter  of  fact  the 
culture  derived  from  cockle  No.  1  gave  complete  agglutination 
in  5-10  minutes. 

From  this  it  is  seen  that  both  mussels  and  cockles  sojourning 
for  24  hours  in  cholera-infected  water  may  receive,  and  retain, 
within  their  shells  the  cholera  vibrios  in  large  numbers,  and  that 
these  vibrios  retain  unimpaired  their  cultural  and  morphological 
cbanusters :  Also  that  such  vibrios  respond  at  once  to  the  agglu- 
tinatinir  power  of  the  blood  of  a  cholera-protected  guinea-pig. 
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'-!-**  Experiment  2. — Cholera. 

On  Infection  of 

Codc^^th  "I^he  above  mussel  and  cockle,  having  been  taken  from  tank 
BaSuu?  nd  ^^'  ^'  ^'^^  ^^^^  infected  sea  water  was  poured  from  it  and  well 
Cholera  vibrio;  drained  off,  and  a  new  lot  of  fresh  sea  water  added.  This  was 
by  Dr.  Klein,  repeated  the  next  day.  One  day  after  the  last  change,  /.^.,  three 
days  since  the  bivalves  had  been  placed  in  cholera  infected  tank,  all 
the  cockles  were  found  open  and  dead,  and  of  the  mussels  only 
one  was  found  alive.  This  mussel,  Mo.  2,  was  removed,  well 
brushed  and  washed,  and  then  dried.  The  shell  was  then  opened 
and  the  interior  cut  up,  the  turbid  fluid  being  sucked  up  into  a 
glass  pipette.  Inoculation  of  peptone  salt  solution  with  sevenl 
drops  of  the  fluid  was  then  made  as  in  the  former  case,  and  the 
result  was  exactly  the  same  as  above,  viz.,  recovery  in  abundance 
of  the  cholera  vibrio.  As  before  the  vibrio  responded  to  the 
necessary  tests  ;  in  peptone  subculture  it  gave  pronounced  cholera 
red  with  sulphuric  acid  ;  it  was  completely  agglutinated  in  5-10 
minutes  by  the  blood  of  the  cholera  protected  guinea-pig. 

It  is  thus  seen  that  a  mussel  immersed  for  22  hours  in  cholera 
infected  water  retained  the  vibrios  for  48  hours  after  substitution 
of  clean  sea  water  from  the  infected  sea  water  in  which  it  had 
previously  been  placed. 


Series  II. 

Experiment  3. — Typhoid  bacillus. 

Of  the  same  consignment  of  mussels  and  cockles  sent  me  by 
Dr.  Thresh,  others  were  placed  into  tank  No.  2,  holding  also  about 
five  gallons  of  sea  water.  To  this  was  added  the  emulsion  of  a 
24  hours'  old  agar  culture  of  the  typhoid  bacillus. 

Next  day  one  mussel  (No.  1)  and  one  cockle  (No.  1)  were  taken 
out  of  the  tank.  These,  as  also  the  others  remaining  in  the  tank, 
looked  quite  lively,  and  when  touched  their  shells  firmly  closed. 
Their  shells  were  well  washed  and  brushed  and  subsp^quently 
opened,  and  after  cutting  up  the  molluscs  the  turbid  fiuid  was 
used  in  each  instance  for  the  inoculation  of  phenolated  broth 
tubes.  The  broth,  after  incubation  at  37°  C.  for  24  hours,  was 
very  turbid ;  and  from  it  phenolated  agar  surface  plates  and 
ordinary  gelatine  surface  streak  cultures  were  now  made.  The 
former,  after  incubation  at37°C.  for  24  hours,  revealed  numerous 
typical  colonies  of  the  enteric  fever  bacillus.  The  latter,  after 
incubation  at  20°  C.  for  24  hoars,  showed  almost  a  pure  culture 
from  mussel  No.  1,  and  a  great  deal  of  typhoid  growth  from 
cockle  No.  1, — although  here  there  was,  in  addition,  some  con- 
taminating organism.  Subcultures  were  made  of  the  typical 
typhoid  colonies  from  the  phenol  agar  plates,  and  the  result  was 
as  follows : — (a)  In  morphological  respects  and  motility,  and  in 
respect  of  its  growth  in  gelatine  streak,  stab,  and  on  gelatine 
plates  the  microbe  was  exactly  like  the  typhoid  bacillus ;  (6)  it 
produced  acid  (red)  in  litmus  milk ;  (c)  it  did  not  curdle  milk ; 
(d)  it  did  not  produce  indol  in  broth  ;   (e)  it  did  not  produce 
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gas  in  gelatine  or  glucose  gelatine;    (/)    its  emulsion  showed    app.b.no.T. 
striking  agglutination  within  a  few  minutes  with  typhoid  blood  ^^  inf^ion  of 
1  :  50  and  1  :  100.  MusxeU  and 

Cocklen  with 

There  can,  then,  be  no  doubt  that  the  microbe  recovered  from  Bocuiu^and 

this  mussel  and  from  this  cockle  was  the  true  typhoid  bacillus  Oho eraVibrio: 

the  same  that  had  been  added  orisrinally  to  the  sea  water  in  the  ^    '* 
tank  in  which  the  molluscs  had  been  kept. 

On  removing  the  above  mussel  and  cockle  (i.^.,  after  24  hours) 
from  the  tank,  the  water  was  poured  off  and  fresh  sea  water 
added  ;  and  the  same  process  was  repeated  after  another  24  hours. 
After  a  further  2:1  hours,  i.e.,  three  days  since  the  experiment 
commenced,  another  mussel  (No.  2)  and  another  cockle  (No.  2) 
wifre  taken  out  and  dealt  with  as  before,  viz.,  washing,  brushing 
and  opening  the  shell,  cutting  up  the  animal,  and  using  the 
turbid  fluid  for  inoculation  of  phenol  broth  tubes.  These  phenol 
broth  cultures,  incubated  at  37^  0.  for  24  hours,  were  found 
turbid,  and  from  them  phenol  agar  surface  plates  were  made. 
These  plates  were  incubated  at  ^7°  C.  for  24  hours  with  the 
following  results.  In  the  case  of  the  mussel  No.  2  very  numerous 
typhoid  colonies  appeared,  but  also  some  stray  intruders ;  in  the 
case  of  cockle  No.  2  the  plate  was  covered  with  typhoid  colonies 
— was,  in  fact,  practically  a  pure  culture  of  typhoid  bacilli.  As 
before,  all  tests  were  applied,  the  diagnosis  being  confirmed  in 
every  respect.  It  remains  to  be  added  that  the  emulsion  of  the 
subculture  of  the  cockle  No.  2  agglutinated  with  typhoid  blood 
(1 :  50)  almost  instantly ;  at  any  rate,  within  three  minutes  the 
agglutination  was  complete. 

It  follows,  then,  from  this  experiment  that  mussels  and  cockles 
that  have  sojourned  for  24  hours  in  typhoid  infected  sea  water, 
did  not,  after  a  further  sojourn  for  48  hours  in  clean  sea  water, 
become  free  of  the  typhoid  bacilli  they  have  taken  up ;  that,  in 
fact,  in  the  particular  case  of  the  cockle  their  recovery  in  pure 
culture  and  in  abundance  was  simply  and  easily  achieved. 


Series  III. 

Experiment  4. 

I  received  through  Dr.  Bulstrode  from  Shoeburyness  a  consign- 
ment of  mussels,  which  on  arrival  were  found  to  be  in  good 
condition. 

Some  of  these  were  placed  in  tank  No.  1,  others  in  tank  No.  2, 
each  of  which  tanks  contained  a  bottom  layer  of  sand  and  about 
five  gallons  of  sea  water.  To  tank  No.  1  was  added  a  recent 
culture  of  cholera  vibrio,  to  tank  No.  2  a  recent  culture  of  typhoid 
bacillus. 

After  48  hours  one  mussel  was  taken  out  of  each  tank  ;  these 
will  be  designated  cholera  mussel  No.  1  and  typhoid  mussel 
No.  1  respectively.  After  brushing  and  washing  them  well,  they 
were  used  in  the  same  way  as  in  the  previous  experiments,  viz.. 
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App.  B.  No.  7.    the  cholera  mussel  for  infectins?  peptone  salt  solution,  the  typhoid 
On  Infection  of  niussel  for  infecting  phenol  broth. 

Mu<nel8and 

Typhoid  The  further  pro3ednre3  were  exactly  the  saTie  as  in  the  former 

choleravArio-  ©'^Periments,  and  with    like  positive  results.     Typicil    cholera 

byDr.ELiein.  *  cultures  were  recovered  from  the  cholera  mussel,  and  the  vibrios 

gave  positive  response  to  the  a?srlutination  test.    Typical  typhoid 

cultures  were  recovered  from  the  typhoid  mussel,  and  positive 

result  was  obtained  by  the  agglutination  test. 

These  two  experiments  with  the  cholera  and  typhoid  mussel 
served  as  control  for  the  following  experiments  in  which 
certain  "  cooking  "  procedures  were  sought  to  be  imitated. 


Experiment  5. 

At  the  same  time  that  the  above  mussels  were  selected  for  test, 
i,e ,  48  hours  since  the  infection  of  the  sea  water  of  the  tanks 
with  cholera  and  typhoid  culture  respectively,  other  mussels  were 
removed  from  the  tanks,  and,  after  having  been  brushed  and 
washed,  were  placed  in  a  heap  in  a  shallow  basin  (one  basin 
being  used  for  cholera  infected  mussels,  another  for  typhoid 
infected  mussels),  and  boiling  water  was  poured  over  each  collec- 
tion of  molluscs.  It  was  found  that  in  this  procedure  the  tempera- 
ture of  the  water  used  fell  to  G3^  C.  in  five  minutes,  and  that 
while  the  mussels  on  the  outer  part  of  the  heap  opened  and 
became  coagulated  immediately  after  the  boiling  water  was  poured 
over  them,  those  at  the  bottom  of  the  heap  took  a  considerable 
time  to  do  so ;  in  fact  a  longer  time  than  it  took  the  water  to 
reach  63'^  C,  i,e.y  more  than  five  minutes. 

From  the  mussels  at  the  top  as  well  as  from  those  at  the  bottom 
of  the  basins,  cultures  were  made  both  as  regards  cholera  and  as 
regards  typhoid.  The  result  was  that  while  neither  the  cholera 
vibrios  nor  the  typhoid  bacilli  were  recovered  from  the  former 
(top  mussels)  they  were  readily  recovered  from  the  latter  (bottom 
mussels). 

From  this  it  is  seen  that  merely  pouring  boiling  water  over  a 
heap  of  mussels  need  not  destroy  either  cholera  or  typhoid 
infection  contained  in  them. 

A  consignment  of  fresh  cockles  having  been  received  per 
Mr.  Murie  from  Essex,  these  were  dealt  with  in  exactly  the 
same  manner  as  the  mussels  in  Experiment  4. 


Experiment  6. 

The  first  cockles  were  taken  out  of  the  cholera-infected  tank 
(No.  1)  three  days  after  infection.  Some  of  these  were  nsed  for 
control,  while  others  were  subjected  to  the  influence  of  boiling 
water  in  exactly  the  same    manner  as    Experiment  5.     Ab  a 


569 

result :  Prom  the  nncooked  cockles  the  cholera  vibrio  was  readily  app.b.no,7  , 

recovered ;  and  from  the  "  cooked  "  cockles  of  the  bottom  layer  q^  inJ^ion  of 

the  first  peptone  culture  yielded  in  cover  film  specimens  vibrios  Mussels  and 

which  in  all  morpholosfical  respects  corresponded  to  the  cholera  Typh^d^ 

vibrio.     Owing,  however,  to  the  simultaneous  i)resence  in  large  choiem vibrio: 

amount  of  rapidly  liquefying  bacillus  mesentericus  the  gelatine  by  Dr.  Klein, 
plates  that  had  been    made    from  the  peptone  culture  became 
useless  for  the  recovery  of  cholera  colonies. 


Experiment  7. 

From  the  typhoid  infected  tank  (No.  2)  cockles  were  taken  out 
three  days  after  infection  of  the  water  ;  some  were  used  as  control 
"raw,"  thrt  others  for  the  *' cooking"  experiment.  Both  the 
interior  of  the  "  raw  "  cockle  as  well  as  the  interior  of  the  "  cooked  " 
cockle  (of  the  bottom  layer)  readily  yielded,  by  phenol  broth 
culture  and  then  by  phenol  agar  subculture,  the  typhoid  bacillus  ; 
the  microbe  answering  every  test,  including  the  agglutination  test 
with  typhoid  blood. 

Experiment  8. 

The  typhoid-infected  sea  water  of  tank  No.  2  was  removed  at 
the  end  of  three  days  and  replaced  by  fresh  sea  water.  On  the 
sixth  day  after  the  experiment  began  (i.«.,  three  days  after  change 
of  the  water)  the  cockles  left  in  the  tank  were  taken  out  and 
subjected  to  the  "  cooking  "  process.  Four  of  the  cockles  of  the 
bottom  layer  were  then  well  washed  and  drained,  and  from  their 
interior  (stomach  and  alimentary  canal)  phenol  broth  cultures  were 
made.  These  were  all  found  turbid  after  24  hours'  incubation  at  37°. 
With  a  trace  of  the  turbid  phenol  broth,  phenol  agar  surface  plates 
were  then  made  ;  and  with  the  result  that  three  of  the  four  cockles 
yielded  practically  a  pure  plate  of  coi)ious  typhoid  colonies — one 
only  showed  besides  numerous  typhoid  colonies,  also  some  colonies 
of  proteus  vulgaris.  All  morphological  and  cultural  tests  were 
applied,  and  the  response  to  these  was  confirmative  of  the  typhoid 
bacillus ;  the  test  with  typhoid  fever  blood  (1  blood  to  50  emulsion 
of  recent  gelatine  subculture)  yielded  positive  result,  complete 
agglutination  in  five  minutes  being  established. 


Series  IV. 

In  previous  experiments  7  and  8  it  was  found  that  the  recovery 
of  the  typhoid  fever  bacillus  was  easily  achieved  from  the  interior 
of  cockles  that  had  been  subjected  to  typhoid  bacillus  infected 
water  even  when  this  infected  water  had  been  replaced  for  three 
days  by  clean  sea  water ;  and  that  moreover  this  was  the  case  even 
with  the  cockles  of  which  the  shell  and  outer  surface  of  the  animal 
itself  had  been  subjected  to  the  influence  of  boiling  wat^r.  These 
results  suggested  the  possibility  of  the  bacillus  in  question  under- 
going direct  multiplication  within  the  body  of  the  cockle.    With 
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pp.  B.  No. 7.    a  view  of  determining  this  point  the  followinor  experiments  were 

InfeotioDOf    ^'^^^  ' — 
lisels  and 
Okies  with 

g?it*»nd  Experiment  9. 

olera  Vibrio; 
''         *  A  coiiBiguuieut  of  fresh  cockles  and  satid,  received   fiom  Mi*. 

Murie,  were  placed  in  the  sea  water  tank,  which  was  infected 
with  an  emulsion  from  a  recent  agar  culture  of  the  tjrphoid 
bacillus.  Two  days  later  two  cockles  were  taken  out,  well 
brushed,  washed,  and  opened  ;  the  interior  of  their  shells  was  well 
washed,  and  all  the  fluid  inside  the  shell  was  drained  off.  Then, 
by  an  incision,  the  interior  of  the  animal  was  exposed,  and  with  a 
drop  of  thick  turbid  fluid  therefrom  a  surface  phenol  agar  plate 
was  made — by  rubbing  the  drop  by  means  of  a  sterile  platinum 
spatula  over  the  surface  of  the  phenol  agar  set  in  a  flat  dish.  After 
48  hours'  incubation  at  37°  C.  the  plates  were  inspected  and 
examined  with  this  result : — 

The  plat«  inoculated  from  one  cockle  showed  a  large  number  of 
colonies,  all  of  the  character  of  the  typhoid  fever  bacillus ;  the  plate 
of  the  second  cockJe  showed  a  fair  number  cf  colonies  which 
proved  to  be  those  of  the  typhoid  fever  bacillus.  There  were  no 
other  colonies,  both  plates  being  in  fact  pure  cultures  of 
typhoid  fever  bacillus.  All  necessary  tests  were  made  and  the 
diagnosis  confirmed,  agglutination  of  the  emulsion  of  a  recent 
gelatine  subculture  with  enteric  fever  blood  occurring  almost 
instantly. 

At  the  time  that  the  two  cockles  above  referred  to  were  removed 
from  the  tank,  i,e.^  after  48  hours,  the  infected  sea  water  of 
this  tank  was  ))oured  off  and  replaced  by  fresh  sea  water.  Again 
two  days  later,  this  water  was  replaced  by  fresh  sea  water.  One 
day  later,  t.«.,  the  sixth  day  since  the  experiment  commenced, 
or  three  days  after  the  first  infected  sea  water  was 
replaced  by  fresh  sea  water — two  cockles  were  taken  out,  brushed, 
well  washed,  and  opened,  the  interior  of  the  shell  being  washed. 
An  incision  was  then  made  into  the  stomach  of  the  mollusc,  a 
drop  of  turbid  fluid  was  sucked  up  from  it  into  a  capillary  pipette, 
and  with  this  drop  a  surface  phenol  agar  plate  was  made,  one 
for  each  animal.  The  result  was  striking ;  both  the  plates  yielded 
pure  cultures  of  the  typhoid  fever  bacillus.  In  one  plate  the 
number  of  colonies  although  large  was  still  countable,  hut  in 
the  other  their  number  wjis  so  great  that  no  counting  could  be 
made.  Under  the  magnifying  glass  the  colonies  looked  like 
those  of  ty])hoid  bacillus.  On  making  and  examining  fresh 
and  stained  cover-films  from  several  colonies  indiscriminately, 
and  on  making  at  the  same  time  sub-cultures  on  gelatine,  in 
milk  and  in  broth,  and  testing  these,  this  diagnosis  was 
confirmed. 

A  recent  gelatine  surface  sub-culture  was  used  for  testing  the 
emulsion  of  the  growth  with  enteric  fever  blood,  the  proportion 
of  the  latter  to  the  former  being  1  to  60.  The  result  was  that 
distinct  clumping  commenced  within  five  minutes,  the  proceaa 
being  completed  within  10  minutes. 
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Figs.  1  and  2,  plate  XXVIII.,  show  the  phenol  agar  surface  plates    app.  b.no.  7. 
made  from  the  interior  of  the  two  cockles  last  mentioned.     Seeing   qq  infeciion  o£ 
that  these  plates  represent  bnt  a  drop  from  the  interior  of  cockles  ^^J^^^^jt^ 
which  had  been  for  two  days  in  typhoid  bacillus  infected  sea  Typhoid 
water,  and  had  then  been  for  three  further  days  retained  in  clean   cSoiere vibrio: 
sea  water,  the  great  number  of  the  typhoid  bacilli  thus  shown  to    >»y  i>r.  Klein, 
have  been  present  in  the  interior  of  the  animals  is  matter  for 
surprise.    Not  only  are  we  forced  to  admit  that  the  transference 
of  the  molluscs  into  clean  v/ater  failed  to  eliminate  the  embodied 
typhoid  bacilli,  but  are  led  to  infer  also  that  these  bacilli  mean- 
while actually  increased  in  number  within   the   bodies  of   the 
cockles.     As  a  matter  of  fact  fig.  2,  and  to  a  lesser  degree  fig.  1, 
show  crowds  of  colonies  far  in  excess  of  those  obtained  from  the 
two  cockles  in  the  antecedent  experiments,  i.e.,  those  examined 
directly  after  two  days'  soiourn  in  typhoid  bacillus  infected  sea 
water. 


572 


pp.  B,  No  a 

i  the  use  of 
rboaic 
ide  for  Der- 
iving Bdts 
Plasrue- 
lectod 
(Mela ;  by 
.  Haldane, 


No.  8. 

PKETilMINARY  REPORT    on    the    USE  of  CARBONIC     OXIDB    for 

Destroying  Rat3  on  Plagub-Inpectbd   Vessels;  by 
Dr.  J.  Haldane,  F.R.S. 

I  beg  to  report  that,  in  accordance  with  the  request  communi- 
cated to  me  by  the  Medical  Officer  of  the  Local  Government 
Board,  I  have  carried  out  a  preliminary  series  of  experiments  on 
an  apparatus  capable  of  being  used  for  the  purpose  of  destroying 
rats  on  plague-infected  vessels  by  means  of  carbonic  oxide. 

The  reasons  which,  as  was  pointed  out  to  me  by  the  Medical 
Officer,  render  it  probable  that  carbonic  oxide  may  prove  a  suitable 
agent  for  destroying  rats  are  (1)  that  carbonic  oxide,  being  a 
gas,  is  capable  of  being  blown  through  all  parts  of  a  vessel  before 
cargo  is  broken,  and  therefore  before  any  rats  escape  to  the  shore ; 
(2)  that  it  stupefies  and  kills  the  rats  without  first  alarming  them, 
so  that  they  are  not  likely  to  attempt  to  jump  overboard  when  the 
gas  is  blown  in.  As,  moreover,  carbonic  oxide,  unlike  ordinary 
disinfectants,  has  no  smell  and  no  chemical  action  on  any  ship's 
fitting  or  substance  carried  as  cargo,  it  can  be  applied  without 
doing  any  damage.* 

Proposed  method  of  applying  Carbonic  Oxide. 

The  method  which  I  propose  for  applying  the  carbonic  oxide  is 
briefly  as  follows: — When  a  vessel  suspected  to  be  plague-infected 
comes  into  dock,  and  the  passengers,  if  any,  have  been  discharged, 
a  barge  containing  the  necessary  apparatus  is  brought  alongside, 
and  air  containing  a  poisonous  admixture  of  carbonic  oxide  is 
blown  through  each  hold,  the  air  entering  through  a  ventilator 
opening  into  the  hold  in  its  upper  part,  and  passing  out  either 
through  openings  in  the  lower  part  into  the  next  hold,  or  through 
a  ventilator,  the  opening  of  which  is  at  the  bottom  of  the  hold, 
and  if  possible  on  the  opposite  side  of  the  vessel.  The  tarpaulins 
covering  the  hatches  are  not  removed  until  the  operation  is 
complete.  The  fore-peak,  store-rooms,  cabins,  and  any  other 
spaces  where  rats  might  be  present  are  similarly  treated.  The 
poisonous  air  is  afterwards  blown  out  with  pure  air,  and  tho 
hatches,  <&c.,  opened  to  allow  any  remnants  of  the  gas  to  escape. 
The  crew  have  been  mustered  on  deck  before  the  carbonic  oxide 
is  driven  in,  and  they  are  kept  in  the  open  air  until  any  risk  of 
poisoning  is  at  an  end. 

The  carbonic  oxide  is  generated  by  blowing  air  (with  or  with- 
out an  admixture  of  steam)  through  a  deep  bed  of  incandescent 
coke  or  anthracite  contained  in  a  special  furnace.  The  carbonic 
acid  at  first  formed  when  the  oxygen  of  the  air  comes  into  contact 
with  the  coke  is  reduced  more  or  less  completely  to  carbonic 
oxide,  while  the  nitrogen  passes  through  unaltered.  The  resultant 
mixture  (known  as  "  producer  "  gas)  contains  nearly  30  per  cent. 

*  Mr.  Andrew  Gibb  informs  me  that  an  old  and  very  sacceBsful  plan  of  des- 
troying rate  in  the  holds  of  empty  yessels  is  to  light  a  charcoal  lire  in  eaoh  hold 
'*ni  oiose  the  hatches.    The  rats  are  killed  by  the  carbonic  oxide  formed. 
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of  carbonic  oxide  and  70  per  cent,  of  nitrogen,  although  a  little    app.b,No.8. 
carbonic  acid,  hydrogen,  and  sulphuretted  hydrogen  are   also   ontheuBeof 
present.    The  gas  is  passed  through  a  purifier,  and  then  loins  a   Carbonic 

1.  1  i.     £  •      •  il*    1.    -i.  A.  u     Oxide  for  Des- 

much  larger  current  of  pure  air,  m  which  it  passes  on  through  trovingRate 
flexible   pipes  to  the   vessel's   hold.     The   mixture   of  air  and   infe^Ij^®" 
producer  gas  contains  about  1*5  per  cent,  of  carbonic  oxide.     Both   veHsein;  by 
the  main  air-current  and  the  air-current  through  the  furnace  are   f.r.s.'^*^"*' 
produced  by  means  of  "  exhausters  "  run  from  the  same  engine, 
the  object  of  using  exhausters  rather  than  fans  being  to  ensure, 
in  spite  of  varying  back  pressure,  a  definite  volume  and  definite 
mixture  of  producer  gas  and  air,  and  to  obviate  all  danger  of  the 
mixture  becoming  too  dilute  to  kill  the  rats,  or  so  strong  as  to  be 
explosive.    The  apparatus  must  be  capable  of  deliverinsr  at  least 
100,000  cubic  feet  of  air  per  hour,  so  that  an  ordinary  hold  full  of 
cargo  can  be  filled  with  poisonous  air  in  about  half  an  hour. 

Carbonic  oxide  is  present  in  ordinary  lighting  gas  and  in  water 
gap,  either  of  which  might  be  used  for  the  purpose  of  killing  rats. 
Lighting  gas,  however,  would  not  give  a  sufficiently  poisonous 
mixture  which  was  not  also  explosive  ;  water-gas  would  not  give 
a  very  large  margin  of  safety  ;  while  the  "  producer  -'  gas  recom- 
mended forms  with  air  an  intensely  poisonous  mixture,  which  is 
at  the  same  time  very  far  from  being  either  explosive  or  inflam- 
mable. The  proportion  of  carbonic  oxide  in  the  mixture  to  be 
sent  into  the  ship's  hold  is  1*5  per  cent.,  while  the  smalltrst 
proportion  required  to  form  an  inflammable  mixture  is  13  per 
cent.,  or  about  nine  times  as  much. 

The  "  producer  "  gas  used  must  be  purified,  for  the  reason  that 
in  the  crude  state  it  contains  a  little  sulphretted  hydrogen  (which 
might  blacken  the  paint  in  a  cabin  and  tarnish  metal  work)  and 
smoke  (which  might  injure  certain  cargoes,  such  as  tea). 

For  rapidly  testing  the  mixture  used,  and  ascertaining  that  all 
the  poisonous  gas  has  been  blown  out,  a  small  apparatus,  capable 
of  ready  and  certain  use,  can  be  employed.  The  presence  of 
poisonous  air  at  any  point  can  also  be  easily  ascertained  by  the 
use  of  a  small  animal  such  as  a  mouse  or  small  bird,  either  of 
which  is  far  more  rapidly  affected  by  carbonic  oxide  than  man, 
and  can  thus  be  safely  employed  for  testing,  as  is  now  done  in 
mines  where  the  presence  of  carbonic  oxide  is  suspected. 

Experimfinta  mad^  at  the  Oxford  Gas  Works  with  an 

experimental  apparatus. 

In  accordance  with  instructions,  I  have  made  at  the  Oxford 
Gtes  Works  a  series  of  experiments  on  the  working  of  an  appa- 
ratus experimentally  set  up.  These  experiments  have  been  carried 
out  with  the  kind  co-operation  of  Mr.  James  Eldridge,  C.E., 
Engineer  to  the  Oxford  Gas  Light  and  Coke  Company,  and  by  the 
courtesy  of  the  Directors  of  the  Company.  Mr.  Eldridge  not  only 
directed  the  erection  of  the  plant,  but  a  considerable  portion  of  it 
was  lent  by  him  and  by  the  Company.  I  am  also  indebted  for 
valuable  help.and  advice  to  Mr.  Dowson,  of  the  Dowson  Economic 
Oaa  Company,  Wesiminster, 
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The  accompanying  diagram  shows  the  general  arrangement  of 
the  plant*  The  air  for  making  the  producer  gaa  was  driven  b; 
means  of  the  small  exhauster  A.  through  the  incandescent  coke 
in  the  generator  B.  The  producer  gas  thns  formed  was  cooled  in 
the  4-inch  iron  pipe  (of  which  about  40  yards  were  required) 
between  the  generator  ami  the  purifier  C.  The  gas  then  passed 
from  the  purifier  and  mingled  with  the  air  of  the  main  air- 
cnrrent  as  shown.  The  latter  cnrreot  was  produced  by  the  action 
of  the  large  exhauster,  the  air  being  driven  along  an  iron  pipe  of 
8  inches  diameter.  As  the  two  eihansters  were  conpled  np  to  the 
same  engine,  the  desired  proportion  of  gaa  and  air  was  maintained 
practically  constant  in  spile  of  variations  in  the  speed  of  the 
engine,  and  in  the  resistances  to  either  air  current.  The  gas- 
generator  and  connections  were  kept  air-tight.  Ah  the  gas  was 
smoky  any  l^cage  could  be  seen  at  once  ;  but  there  was  no 
dif&culty  in  preventing  leak^e,  provided  the  doors  of  the 
generator  were  luted  in  the  ordinary  way  after  the  fire  was 
lighted. 
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The  generator  was  re-chat^ed  from  above  at  intervals  of  a  few 
hoars.  After  each  charging  the  smoky  gaa  was  allowed  to  escape 
from  the  valve  at  the  top,  or  from  the  chimney,  until  it  bnrned 
easily  when  a  light  was  applied.  The  valve  was  then  closed,  and 
the  gas  sent  forward  through  the  purifier.  The  fnel  employed 
was  coke  which  had  been  crashed  into  fragments  of  about  1  inch 
diameter. 

The  engine  used  was  an  old  portable  steam  engine  usually 
employed  for  grinding  mortar  and  other  similar  dnty  about  the 
gan  works. 

No  difficulty  was  experienced  in  making  fi0,00O  cubic  feet  per 
hour  of  the  required  mixture.  The  quantity  made  was  measured 
with  an  ordinary  anemometer.  In  a  permanent  installation  it 
wonld  be  preferable  to  ueo  two  fixed  anemometers,  indicating 
manometrically  the  velocity  of  the  currents  of  air  and  gas.  The 
engineer  in  charge  of  the  apparatus  conld  thus  see  at  a  gluuce  how 
much  of  the  mixture  was  passing,  and  whether  the  proportions 
were  correct. 


The  plant  was  on  such  a  scale  that  w 
could  easily  bi>  mnimted  on  a  barge. 


permanent  installation 
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Composition  of  the  producer  gas. 

Samples  of  the  crude  and  purified  gas  were  obtained  through 
holes  bored  in  the  pipes  entering  and  leaving  the  purifier.  The 
crude  gas  was  always  smoky,  and  quickly  blackened  lead  paper 
held  in  the  stieam  of  gas.  The  following  is  a  complete  analysis 
of  the  crude  gas  passini?  after  the  generator  had  been  running 
without  being  re-charged  for  several  hours  : — 


Carbonic  oxide 
Hydrogen 
Carbonic  acid  ... 
Sulphuretted  hydrogen* 
Nitrogen 


27-61 
4-18 
3-75 
007 

64-39 

lOOOO 


In  other  samples  taken  on  various  days  the  percentage  of 
carbonic  acid  was  found  to  be  4*2  per  cent.,  5*5  per  cent.,  3*7  per 
cent.,  and  3*1  per  cent.  It  was  thus  evident  that  in  ordinary 
working  the  composition  of  the  producer  gas  varied  slightly 
according  to  the  temperature  of  the  coke,  &c.,  the  percentage  of 
carbonic  acid  sometimes  increasing  a  little  at  the  expense  of  the 
carbonic  oxide,  or  vice  versa.  The  first  analysis  quoted  probably 
represents  very  closely  the  average  composition  .of  the  gas.  The 
sulphuretted  hydrogen  was  several  times  determined,  but  was 
always  below  0"1  per  cent.  The  hydrogen  must  have  come  chiefly 
from  the  coke,  as  only  about  1  per  cent,  could  be  due  to  the 
moisture  of  the  air.  Hydrocarbons  were  absent.  The  gas  has  a 
specific  gravity  about  3*3  per  cent,  lower  than  that  of  air  ;  and  the 
mixture  of  gas  and  air  as  passed  into  the  hold  of  a  vessel  will  be 
about  0*2  per  cent,  lighter  than  air,  and  will  thus  have  no 
tendency  to  remain  at  the  bottom  of  the  hold.  Actual  experi- 
ments on  ships  may  show  that  it  is  preferable  to  use  a  lighter 
gas,  so  as  to  make  sure  of  filling  the  hold  from  above  downwards 
in  all  parts  with  the  poisonous  mixture.  If  such  a  mixture  is 
required  it  can  be  produced  by  allowing  a  sufficient  proportion  of 
steam  to  enter  the  generator  along  with  the  air,  and  thus  increas- 
ing the  percentage  of  hydrogen  in  the  gas. 


ArrangemeiU  of  the  purifier. 

The  object  of  the  purifier  was  to  remove  (1)  sulphuretted 
hydrogen  and  (2)  smoke.  In  the  first  experiments  moist  lime 
was  used  as  a  purifying  material,  this  being  spread  on  wooden 

*  Determined  separately  by  Harconrt*8  colorimetric  method.   Another  analjiii 
of  the  gas  Boon  after  re-charging  gave — 


Carbonic  oxide  

Hydrogen       

Carbonic  acid  and  Bulpharetted  hydrogen 
Mitroiren         


25*3 
61 
6-3 

63-4 
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grids  in  the  ordinary  way  in  a  layer  about  6  inches  deep,  with  a 
second  set  of  grids  and  layer  of  lime  above.  The  gas  was  passed 
up  through  the  lime  from  below.  The  lime  served  its  pnrpose 
excellently  for  a  short  time  ;  but  it  was  found  (1)  that  the  resist- 
ance offered  by  the  lime  soon  increased  to  such  an  extent  that  the 
proper  quantity  of  gas  would  not  go  through ;  (2)  that,  as  could 
be  foreseen,  the  lime  Foon  became  useless  for  stopping  sulphuretted 
hydrogen,  the  whole  of  the  latter  gas  been  driven  forward  by  the 
carbonic  acid.  As  there  was  no  object  in  absorbing  the  carbonic 
acid  "  Weldon  mud  "•  was  substituted  for  lime.  This  completely 
stopped  both  sulphuretted  hydrogen  and  smoke,  and  was  very 
slowly  used  up ;  but  there  was  the  same  trouble  as  before  from 
increase  of  resistance  in  the  purifier.  To  ascertain  the  cause  of 
this  increase  of  resistance  the  gas  was  made  to  travel  downwards, 
instead  of  upwards,  throdgh  the  purifying  material,  so  that  the 
change  produced  by  the  gas  in  the  Weldon  mud  could  be  easily 
seen  on  removing  the  cover  of  the  purifier.  It  was  found  that 
the  extra  resistance  had  nothing  to  do  with  the  chemical  change 
in  the  manganese  dioxide,  but  was  simply  due  to  the  deposit  of 
particles  of  smoke  in  the  surface  pores  of  the  Weldon  mud.  The 
slightest  disturbance  of  the  superficial  layer,  as  by  lightly  passing 
a  piece  of  wood  over  the  surface,  was  sufficient  to  remove  entirely 
all  the  extra  resistance.  Thus  in  one  observation  it  was  found  that 
after  this  operation  five  times  as  much  gas  passed  through  at  the 
same  pressure  (about  1^  inches  of  water). 

The  purifier  employed  had  only  15  square  feet  of  surface  ;  and 
although  5,000  cubic  feet  of  gas  per  hour  easily  passed 
through  at  first,  under  a  pressure  of  about  2  inches  of  water,  yet 
after  about  half-an-hour  the  pressure  required  had  mounted  up 
very  considerably,  so  that  the  water-seal  of  the  purifier-lid  was 
sometimes  in  danger  of  being  broken  unless  the  engine  was 
slowed  down!  The  resistance  increased  indefinitely  if  the  experi- 
ment was  continued,  so  that  at  last  the  gas  could  only  be  passed 
at  a  fraction  of  its  proper  rate.  The  amount  of  gas  actually 
passing  was  estimated  from  anemometer  readings  of  the  average 
velocity  of  the  air-current  into  the  opening  of  the  exhauster, 
account  being  taken  of  the  fact  that  the  volume  of  gas  is 
about  one-fifth  greater  than  the  volume  of  air  entering  the 
generator. 

From  the  various  experiments  1  came  to  the  conclusion  that  it 
would  be  desirable  to  have  a  purifier  of  about  40  square  feet  area 
charged  with  Weldon  mud  in  two  separate  tiers  of  about 
6  (upper)  and  3  (lower)  inches  deep,  and  the  gas  passing  down- 
wards. The  cover  should  be  bolted  on  gas-tight  (a  water-seal 
being  unsuitable  for  use  on  a  barge),  and  the  purifier  should  be  pro- 
vided with  two  rakes  possessing  handles  passing  gas-tight  through 
one  side  of  the  purifier,  so  that  the  surface  of  the  Weldon  mud 
could  be  raked  over  at  intervals  without  disturbing  the  working 
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*  Weldon  mud  ie  eztensiyely  used  in  gas  works  for  stopping  sulphuretterl 
hydrogen.  It  oonsistB  of  impare  maneraoeee  dioxide.  The  reaction  oocarriDg  ii 
rmesented  by  the  equation  -  MnO,  +  2H^  =  MnS,  +  2H,0.  When  air  is 
admitted  the  sulphide  is  deoompoeed,  the  oxide  being  re-fonned|  and  snlphni 
deposited.    The  Weldon  mud  is  thus  '*  reviyified." 
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of  tho  apparatus.  A  tube  for  allowing  gas  to  escape  from  between 
the  two  layers  should  also  be  provided ;  and  when  sulphuretted 
hydrogen  appears  through  this  tube,  as  shown  by  discolouration 
of  lead  paper,  the  purifier  should  as  soon  as  possible  be  opened 
to  allow  of  revivification  or  replacement  of  the  upper  tier.  If 
plugs  were  provided  in  the  purifier  above  and  below  these  could 
be  left  open  when  the  apparatus  was  not  in  use,  so  as  to  keep  the 
Weldon  mud  always  in  proper  condition.  The  Weldon  mud  in 
the  purifier  would  be  capable  of  absorbing,  without  revivification, 
the  whole  of  the  sulphuretted  hydrogen  of  about  500  hours* 
make  of  gas.  The  actual  time  over  which  the  purifier  could  be 
used  without  recharging  would  need  to  be  determined  by  experi- 
ment. During  the  work  of  the  apparatus  at  Oxford  there  was 
never  the  slightest  trace  of  escape  of  sulphuretted  hydrogen 
through  the  purifier. 

The  gas  which  had  passed  the  purifier  was  transparent  and  had 
only  the  slight  garlic-like  odour  of  carbonic  oxide  itself.  Oreat 
care  was  of  course  necessary  not  to  inhale  too  much  of  this  gas 
during  testing  operations. 


The  mixture  of  gm  and  air. 

As  regards  the  mixture  of  gas  and  air  to  be  blown  into  the 
holds,  &c.,  of  a  vessel  two  points  have  to  be  borne  in  mind — 
(1)  The  mixture  must  be  capable  of  killing  with  certainty  any 
rat  or  mouse  with  which  it  comes  in  contact ;  (2)  there  must  be 
no  chance  of  so  much  gas  being  present  that  the  mixture  is 
explosive  or  inflammable,  so  that  the  presence  of  a  light  or  fire  in 
the  ship  would  cause  risk. 

To  kill  a  warm-blooded  animal  with  certainty  about  '5  per  cent, 
of  carbonic  oxide  must  be  present  in  the  air.  As  little  as  '2  per 
cent,  will  sometimes  kill  but  usually  it  will  only  stupefy ; 
•5  per  cent,  is  needed  to  produce  a  fatal  efiEect  within  a  reason- 
able time.  If,  however,  air  containing  only  -5  per  cent,  were 
used  in  the  hold  of  a  vessel,  it  seems  pretty  certain  that  in 
many  parts  the  rats  would  escape,  owing  to  dilution  of  the 
mixture  with  the  air  originally  present ;  and  I  think  that  air 
containing  about  1*5  per  cent.*  (or  6  per  cent,  of  producer 
gas)  ought  to  be  employed.  This  kills  a  rat  within  about 
five  minutes. 

Air  containing  carbonic  oxide  does  not  become  inflammable 
until  13  per  cent,  of  the  latter  is  present.  (See  Clowes'  "  The 
Detection  of  Inflammable  Gas  in  Air,"  1896,  p.  2.)  There 
is  thus  an  ample  margin  of  safety  if  the  mixture  sent  in 
contains  only  1*5  per  cent.  It  is  conceivable,  however,  that 
owing  to  defects  in  the  apparatus  or  abnormal  resistance  to 
the  air-current  the  proportions  might  vary.  In  the  first  place, 
the  mixture  of  gas  and  air  in  the  pipe  might  be  imperfect, 
the  lighter  producer  gas  remaining  at  the  top  and  the  air 
passing  below.     To  ascertain   whether  this    happened    I    took 

*  'the  arrangement  of  pulleys  and  ezhansters  in  the  experiments  gave  a 
mixture  containing  nearly  2  per  cent,  of  carbonic  oxide. 
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samplefl  from  the  top  and  bottom  of  the  pipe  at  about  20  feet 
beyond  the  point  of  junction  of  the  streams  of  producer  gas 
and  air. 

The  oxygen  percentage  was  found  to  be  exactly  the  same  (19*30 
per  cent.)  in  the  two  samples,  so  that  the  mixture  was  perfect, 
there  being  7*66  per  cent,  of  producer  gas  prf,sent  both  above  and 
below.  I  also  partially  blocked  the  outlet  with  bricks,  so  as  to 
increase  greatly  the  resistance  to  the  air  current.  A  sample  gave 
19*18  per  cent,  of  oxygen,  so  that  the  perceitage  of  producer  gas 
was  only  very  slightly  (*64  per  cent.)  altered.  Increase  of  resist- 
ance in  the  purifier  could  only,  of  course,  lead  to  a  diminution 
(from  leakage  back  through  the  exhauster)  in  the  percentage  of 
producer  gas,  and  could  not,  therefore,  be  a  source  of  danger.  In 
the  course  of  the  experiments  1  could  see  no  danger  of  the 
mixture  ever  becoming  inflammable.  In  order,  however,  to  keep 
its  composition  as  constant  as  possible,  and  for  other  reasons, 
I  think  it  would  be  desirable  to  provide  escape  valves  both 
on  the  current  of  gas  between  the  generator  and  purifier,  and  on 
the  main  current  beyond  the  point  of  mixture  of  air  and  gas. 
These  valves  should  open  as  soon  as  the  pressure  exceeds  about 
6  inches  of  water  on  the  producer  gas  current,  and  2  inches  on  the 
main  current. 
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Description  of  an  experiment  on  a  fiouse-boat. 

With  a  view  to  roughly  testing,  so  far  as  possible  ashore,  the 
action  of  the  poisonous  gas,  the  following  experiment  was  made  at 
Oxford. 
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A  house-boat  was  moored  opposite  the  apparatus,  which  had 
been  set  up  on  the  bank  of  the  river.  The  arrangement  of  rooms 
in  the  house-boat  is  shown  in  the  accompanying  diagram.  The 
total  cubic  capacity  was  about  2,000  feet.  The  pipe  of  the  appa- 
ratus was  inserted  through  an  open  window,  and  the  rest  of  the 
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opening  blocked  with  tarpaulin.  Rats  in  cages  were  placed  at  the 
Bituations  shown  in  the  diagram.  All  the  doors  and  windows  were 
then  closed,  with  the  exception  of  abont  an  inch  of  window  in 
each  of  the  three  smaller  rooms.  A  current  of  about  50,000  cubic 
feet  per  hour  of  the  poisonous  mixture  was  now  blown  into  the 
house-boat,  and  the  rats  (of  which  four  were  visible  through  the 
windows)  watched. 

The  rat  in  the  larger  room  became  powerless  in  three  minuteSy 
and  was  dead  in  six  minutes.  The  other  three  visible  rats 
were  all  dead  at  the  end  of  nine  minutes.  At  the  end  of  10 
minutes  the  engine  was  stopped,  so  that  no  more  poisonous  air 
entered.  Immediately  afterwards  a  sample  of  the  poisonous  air 
was  obtained  from  the  large  room,  and  was  found  to  contain  19*58 
per  cent,  of  oxygen,  which  corresponds  to  6*5  per  cent,  of  producer 
gafj,  or  1'8  per  cent,  of  carbonic  oxide.  A  minute  or  two  later  the 
rats  in  the  locker  and  cupboard  were  examined.  That  in  the 
locker  was  dead,  but  the  other  was  still  alive  and  moving,  though 
a  few  minutes  further  exposure  would  doubtless  have  proved  fatal 
to  it.  The  experiment  does  not  afford  any  very  certain  indication 
that  equal  success  would  attend  trials  on  a  large  vessel,  but  the 
result,  so  far  as  it  went,  was  quite  satisfactory. 

These  experiments  have,  I  think,  shown  that  it  is  possible  to 
make,  by  means  of  apparatus  capable  of  being  mounted  on  a 
bat^e,  a  mixture  of  carbonic  oxide  and  air  suitable  in  composition, 
and  sufficient  in  amount,  for  the  purpose  of  destroying  rats  in 
vessels. 
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PRESERVED  FOOD  STUFFS. 

PLATE  I. 

Fio.  1. 

Colonies  of  pathogenic  yeast  growing  on  the  slanting  snrface 
of  gelatine,  several  days*  incubation. 

[Natural  size.] 


Fig.  2, 

Sti^eak  calture  of  same  microbe  on  gelatine  after  several  days' 
incubatioD. 

[Natural  size.] 


Fig.  3. 

Colonies  of  same  microbe  on  the  snrface  of  agar  in  a  plate 
after  two  days'  incubation, 

[Magnifying  power  14.] 
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PRESERVED  FOOD  STUFFS. 

PLATE  II. 

PlO.  4. 

Film  specimen  of  contents  of  tumour  at  seat  of  inoculation  in 
a  guinea-pig,  showing  pure  culture  of  typical  yeast  cells  and  few 
cylindrical  forms. 

[Magnifying  power,  500.] 


Fig.  5. 

Same  yeast  from  recent  agar  culture,  Oram  stained. 

[Magnifying  power,  500.] 


Fig.  6. 

Film  specimen  of  contents  of  tumour  of  testis,  developed  in  a 
guinea-pig  after  subcutaneous  inoculation  in  the  groin  with 
culture  of  the  yeast ;  showing  numerous  typical  yeast  cells  and 
one  cylindrical  form. 

[Magnifying  power,  5«D0.] 


Fig.  7. 

Section  through  the  ileum  of  guinea-pig,  after  intraperitoneal 
injection  with  culture  of  the  microbe.  In  the  mucosa  (upper 
part  of  figure)  crowds  of  yeast  cells  and  a  few  cylindrical 
forms,  the  same  in  the  submucous  lymph  tissue  (lower  part  of 
figure). 

[Magnifying  power,  125.] 
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PRESERVED  FOOD  STUFFS. 

PLATE  III. 

Fig.  8. 

From  the  same  specimen  (mucosa)  as  in  preceding  figare,  but 
more  highly  magnified. 

[Magnifying  power,  SOO.] 


Fig.  9. 

From  a  section  through  a  nodule  of  the  lung,  of  a  guinea-pig 
injected  subcutaneously  in  the  groin  with  culture  of  the  yeast. 
Showing,  amongst  the  cells  constituting  the  tumour,  numerous 
typical  yeast,  and  one  cylindrical  form. 

[Magnifying  power,  500.] 


Fig.  10. 

Film  specimen  of  the  contents  of  a  tumour  produced  in  the 
groin  of  a  guinea-pig  after  injection  of  culture  of  the  yeast. 
The  gelatinous  interstitial  material  between  the  yeast  cells 
(drawn  out  in  the  shape  of  filaments)  is  well  seen ;  a  few 
cylindrical  forms. 

[Magnifying  power,  500.] 


Fig.  11. 

Section  through  the  lower  dorsal — upper  lumbar  region  of  the 
spinal  cord  of  a  rabbit,  whicb  some  5 — 6  weeks  previously  had 
been  injected  intravenously  with  culture  of  Ihe  yeast.  In  the 
region  of  Clarke's  column  is  a  granuloma  in  the  right  half  of 
the  cord,  deranging  the  anterior  grey  horn. 

[Magnifying  power,  12.] 
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PRESERVED  FOOD  STUFFS. 

PLATE  IV. 

Fig.  12. 

Oranaloma  of  previoas  figure  more  highly  magnified,  Bhowing 
the  tamoar  to  be  composed  partly  of  necrotic  tissne,  partly  oc 
masses  of  round  cells  ;  in  the  centre  of  the  tamonr  masses  of  yeast 
cells. 

[Magnifying  power,  60.] 


Fig.  13. 

C9!itre  of  the  same  granulon.aas  in  previous  figure,  more  highly 
magnified,  showing  masses  of  the  yeast  cells  in  necrotic  tissue. 

[Magnifying  power,  200.] 


Fig.  U. 

Section  through  right  spinal  ganglion  In  the  region  of  above 
granuloma,  showing  much  infianimatory  infiltration. 

[Magnifying  power,  85.] 


Fig.  15. 

Part  of  same  ganglion  as  in  previous   figure,  more    highly 
magni6ed,  showing  numerous  yeast  cells. 

[Magnifying  power,  200.] 
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'  PRESERVED  FOOD  STUFFS. 

PLATE  V. 

Fig.  16. 


Film  specimen  of  pas  of  abscess  caused  in  a  guinea-pig  by 
injection  of  culture  of  streptococcus  radiatus,  showing  numerous 
clumps  of  streptococci  amongst  the  pus  cells. 

[Magnifying  power,  1,000.] 


Fig.  17. 

Conglomerated    mass    of    streptococcus    radiatus    from  broth 
culture. 

[Magnifying  power,  1,000.] 


Fig.  18. 


Colonies  of  streptococcus  radiatus  on  surface  of  gelatine,  after 
about  a  week's  growth. 


[Magnifying  power,  25.] 
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PRESERVED  FOOD  STUFFS. 

PLATE  VI. 

PiO.  19. 

Film  specimen  of  pus  of  an  abscess  in  a  guinea-pig  caused  by 
injection  of  culture  of  bacterium  diphtherioides  showing  small  and 
large  aggregations  of  the  bacillus. 

[Magnifying  power,  1,000.] 


Fig.  20. 

Film  specimen  from  an  agar  culture  of  bacterium  diphtherioides, 
stained  after  Oram. 

[Magnifying  power,  1,000.] 


Fig.  21. 

From  a  culture  of  slightly  attenuated  bovine  tubercle  bacilli ; 
the  culture  was  on  glycerine  agar  and  had  been  growing  for  about 
5  days.  The  dark  bacilli  are  acid  fast  tubercle  bicilli  that  have 
retained  the  fuchsin,  the  light  bacilli  aie  acid  weak  tubercle 
bacilli  which  have  lost  the  fuchsin  colour  and  taken  the  (second) 
blue  contrast  stain. 

[Magnifying  power,  1,000.] 
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STREPTOCOCCUS    SCARLATINA. 

PLATE  VIL 
Fio.  1. 

•        « 

Microscopical  preparation  made  from  a  colony  of  S.  scarlatinae 
of  18  hours*  growth  on  serum  at  37°  C.  The  serum  was  inocu- 
lated with  3ir,^xnr  ^a  of  the  tonsillar  secretion  of  case  III.  on 
the  4th  day  of  scarlatina.  The  coherency  of  the  growth  is  here 
seen. 

[Magnifying  power,  18.] 


Fig.  2. 

Part  of  the  same  preparation  under  a  high  power.    Some  of 
the  individuals  show  a  spindle,  some  a  bacillary  tendency. 

[Magnifying  power,  1^000.] 


Fig,  3, 

Preparation  made  from  a  colony  of  scarlatinas  of  48  hours* 
groWth  on  serum  at  37°  C.  The  serum  had  been  inoculated 
with  ^if^Dinr  ^'^'  o^  *^®  tonsillar  secretion  of  Case  V.  on  the 
&th  day  of  scarlatina.  Spindle-shaped  forms  are  here  particularly 
well  seen. 

[Magnifying  power,  1,000.] 
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STREPTOCOCCUS   SCARLATINA 

PLATE  VIIL 

Fig.  4. 

Impression-preparation  of  a  colony  of  S.  scarlatinas  on  gelatine 
on  the  5th  day.  Bacillary  forms  are  l^ere  particularly  well 
developed. 

[Magnifying  power,  1,000.] 


¥m.  5.' 

Impression-preparation  of  a  colony  of  S.  scarlatin»  on  gelatine 
on  the  14th  day.  The  organism  was  isolated  from  the  tonsillar 
secretion  of  a  case  on  the  8th  day  of  scarlatina.  Spindle  and 
bacillary  forms  are  seen  among  ihe  cocci. 

[Magnifying  power,  1,000.] 


FlO.  6. 

Impression-preparation  of  a  colony  of  S.  pyogenes,  isolated 
from  the  same  case,  and  kept  under  the  same  conditions.  No 
spindles  or  bacillary  forms  are  here  seen. 

[Magnifying  power,  1,000.] 
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STREPTOCOCOOS  SCARLATINA 

PLATE   IX. 

S.  SCARLATINiB  V.  B.  DiPHTHBRIiE. 

Fig.  7. 

Microscopical  preparation  of  the  growth  on  serum  in  1  day  at 
37^  C.  of  the  laboratory  caltnre  of  B.  diphtheri».  Stain, 
methylene  blue. 

[Magnifying  power,  1,000.] 


Pig.  8. 

The  growth  under  the  same  circumstances  of  an  example  of 
S.  scarlatinsB  isolated  from  sjns^isini  cc.  of  the  tonsillar  secretion 
of  Cape  VII.  The  resemblance  of  some  of  the  bacillary  forms  to 
those  in  Fig.  7,  is  obvious. 

[Magnifying  power,  1,000.] 


Pig.  9. 

Sub-culture  in  broth,  1  day,  37°  C,  from  the  culture  seen  in 
Fig.  7.    Small  clumps  of  diphtheria  bacilli  are  seen. 

[Magnifying  power,  1,000.] 


Fig.  10. 

Similar  sub-culture  from  the  culture  seen  in  Fig.  8.  The 
streptococcus  phase  of  S.  scarlatinse  has  been  brought  out  by  the 
fluid  medium. 

[Magnifying  power,  1,000.] 
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STRBPTOCOOOUS    SCARLATINiB. 

PLATE    X. 
S.  Scarlatina  v.  S.  Ptoobnbs. 

Pig.  11. 

S.  pyogenes  isolated  from  ^j^,jnnf  cc.  of  the  tonsillar  secretion 
of  Case  I.  on  the  second  day  of  scarlatina.  Orowth  in  broth,  1  day, 
at  37^  C.    The  individaals  composing  the  chains  are  round  cocci. 

[Magnifying  power  in  this,  and  all  other  figures  in  this  plate, 

1,000.] 

Fig.  12. 

S.  scarlatin®  isolated  from  same  culture,  and  kept  under  the 
same  circumstances.  Some  of  the  individuals  show  a  slightly 
bacillary  tendency. 

Pig.  13. 

Serum  growth,  1  day,  37°  C,  of  S.  pyogenes  shown  in  Pig.  11. 
The  individuals  are  coccus  entirely. 

Pig.  U. 

Similar  growth  of  S.  scarlatinas  shown  in  Pig.  la.  Compare  the 
bacillary  tendency  here  seen  with  the  last  Pig. 

Pig.  15. 

Agar  growth,  1  day,  37°  C,  of  S.  pyogenes  shown  in  Pigs.  11  and 
13.     Here  again  coccus  forms  are  the  rule. 

Pig.  16. 

Similar  growth  of  S.  scarlatinas  shown  in  Pigs  12  and  14.  The 
bacillary  tendency  is  here  again  seen. 

tlG.  17. 

Gelatine  colony,  Uth  day,  ot  the  fe.  pyogenes  shown  in  Pigs.  11, 
13,  and  15.    The  individuals  are  coccus  entirely. 

Pig.  18. 

?^?i^^*^«  ®^^^^^  ^^  *^®  ^-  scarlatinas  shown  in  Figs.  12  14 
and  16.    Some  spindle  and  bacillary  forms  are  seen.  '      ' 
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STREPTOCOCCUS    SCARLATINA. 

PLATE  XI. 

Fig.  19. 

The  S.  8carlatin»  shown  in  last  plate,  on  recovery  from  spleen 
of  mouse.  Serum  growth,  1  day,  ^T  C.  Bacillary  forms  are  seen 
as  before.    Compare  Fig.  14. 

[Magnifying  power,  1,000.] 


Fig.  20. 

The  same  organism,  on  recovery  from  a  further  mouse.  Serum 
growth,  1  day,  37°  C.  Bacillary  forms  are  seen  as  before.  Compare 
Figs.  14  and  19. 

[Magnifying  power,  1,000.] 


Fig.  21. 


The  same  organism.    Broth,  1  day,  37°  C.    The  streptococcus 
phase  is  brought  out  by  the  fluid  medium. 


[Magnifying  power,  1,000.] 


592 


STREPTOCOCCUS    SCARLATINA. 

PLATE  XII. 

Fia.  22, 

Streptococcas  No.  2  from  scarlatina  Case  lY.  on  the  4th  day  of 
the  diBease.  Crush-preparation  of  growth  on  serum,  1  day,  37^  C, 
showing  conglomeration  and  spindle  and  bacillary  forms. 

[Miignifying  power,  1,000.J 


Fig.  23. 

The  same  organism  in  the  tissues  of  a  mouse.  Pus  from  site  of 
inoculation.  The  organism  occurs  in  the  form  of  diplococci  and 
short  chains  and  shows  a  tendency  to  conglomeration.  The 
individuals  are  coccus  entirely. 

[Magnifying  power,  1,000.] 


Fio.  24. 


The  same  organism.    Serum  growth,  1  day,  on  recovery  from 
mouse,  now  indistinguishable  from  S.  pyogenes. 

[Magnifying  power,  1,000.] 


Fig.  25. 

Streptococcus  No.  1  (S.  scarlatine)  from  same  case.  Serum 
growth,  1  day,  on  recovery  from  heart's  blood  of  third  mouse. 
Bacillary  forms  and  conglomeration  are  as  clear  as  in  the  first  place. 

[Magnifying  power,  1,000.] 
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BTREPTOOOCCUS  SOARLATINiB. 

PLATE  XIII. 

Fig.  26. 

S.  scarlatinsB  of  Case  VI.,  as  recovered  from  lymphatic  gland  of 
a  guinea-pig  that  snccumbed  on  the  7th  day  and  gave  no  growth 
from  its  blood  and  organs.  Sab-caltnre  in  serum  condensation 
fluidy  1  day,  37'  C,  from  a  single  colony.  Conglomeration  is  seen 
and  also  chain-work. 

[Magnifying  power,  80.] 


Fig.  27. 

Part  of  same  preparation  under  higher  power,  showing  chains 
composed  of  coccus  forms  (few)  and  bacillary  forms  (many). 

[Magnifying  power,  500.] 


Fig.  28. 

Part  of  Fig  27   under  still    higher  power.    Bacillary  forms, 
some  with  swollen  ends  are  here  well  seen. 

[Magnifying  power,  1,000.] 


Fig.  29. 

8.  pyogenes  under  the  same  circumstances,  viz.,  serum 
condensation  fluid,  1  day,  37°  C.  This  organism  was  isolated 
from  tutfIthttf  ^*  ^^  *^®  tonsillar  secretion  of  scarlatina.  Case  IV. 
The  chains  are  seen  to  be  composed  of  round  or  slightly  flattened 
cocci.    The  contrast  with  Fig.  28  is  obvious. 

[Magnifying  power,  1,000.] 
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STREPTOOOOOUS  SOARLATINJB. 

PLATE  XIV. 

Pio,  30. 

Streptococcus,  isolated  from  T?nr!innF  ^^  ^^  ^^^  tonsillar  secre- 
tion of  diptheria.  Case  VI.,  in  which  the  tonsil  was  sloughing,  and 
no  diphtheria  bacillus  was  isolated.  The  organism  in  broth, 
1  day,  37**  C,  on  recovery  from  a  mouse  that  succumbed  in  1  day. 
Streptococcus  chains  are  here  seen. 


FlO.  31. 

Growth  of  the  same  organism,  serum,  1  day,  37°  0.    Bacillary 
forms  are  well  marked. 


FlQ   32. 

Section  of  the  spleen  of  a  case  (R.C.L.)  of  pneumonic  plague, 
stained  by  Oram's  method.  The  plague  bacillus,  which  is  in  the 
majority  in  most  parts  of  the  spleen,  has  been  decolourised,  and 
does  not  show  in  the  photograph.  Three  groups  of  streptococci 
that  have  retained  the  stain  are  here  seen  lying  in  the  splenic 
tissue. 
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STBEPTOOOCCUa  SCARLATINA. 

PLATE  XV. 

PlO.  33. 

StreptooocoiiB  pyo^nes  and  streptococciia  soarlatian  iBolated 
from  -nro^TinF  <»■  o'  *•>*  tonsillar  secretion  of  Caae  IV,,  on  the  4th 
day  of  scarlatina.  Both  gelatine  caltares  are  20  days  old.  The 
grrowth  of  8.  pyogenes  (tube  I.)  is  smooiher,  more  profnsei  and 
more  continnons  than  that  of  S.  ecarlatin»  (tube  11). 


FIO.  3*. 

BtreplocoecnB  pyogenes  and  an  instance  of  a  streptococons  from 

^^TBe  scarlatinre  cadaver  immediately  indentifiable  with  S.  Bcarlatinee. 

Both  gelatine  caltares  are  4  days  old.     Tube  L,  S.  pygones,  isolated 

from  th«  throat  of  a  case  of  diphtheria  sho'ws  more  profuse,  and 

I       thicker  growth  that  tube  IL,  ^hich  is  acaltare  of  8,  scarlutiose 

I       from  the  kidney  of  scarlatinal  cadaver  No.  IV. 

r  4  gelatine  caUm>e0,  all  14  days  old.    Tobe  I,,  the  streptococcus, 

isolated  from  cervical  gland  of  scarlatinal  cadaver  No.  II.  Tube 
'  IL,S.  pyogenes,  from  spleen  of  a  case  of  pneumonic  plague  (R.C.L.). 
Tabe  III.,  S.  pyogenes,  from  heart's  blood  of  a  case  of  se}.ticsemia 
j  originating  from  disease  of  the  larynx.  Tube  IV,,  streptococcus, 
I  from  cervical  gland  of  Bcarlatinal  cadaver  No,  V,  The  appearance 
y       of  the  growth  is  practically  the  same  in  alt  four  cases. 


Fig.  35. 
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BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE  XVI. 

PlO.  1. 

Gelatine  plate  culture  for  spores,  rvhns  gr^Toame  Haokbridge 
soil  H.  (heated  to  80°  0.  for  10  minutes.)  In  illustration  of  the 
enormous  number  of  B.  mycoides  in  soil  present  in  the  form  of 
spores.    [Part  I. — Series  2.J 

[About  natural  size.] 
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BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE  XVII. 

Fig.  2. 

Gelatine  ^*  impresBion  '*  preparation  of  the  granular  bacillas  of 
soil  (24  hours  at  20°  C.)  ;  stained  with  methylene-blue.  Isolated 
from  Hackbridge  soil  C.    [P&rt  I. — Series  2.] 

[Magnifying  power,  40,] 


Pig.  3. 
Same  as  Fig.  2,  but  a  higher  magnification. 


[Magnifying  power,  1,000.] 
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BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE    XVIII. 

Fig.  4. 

Microscopic  preparation  from  a  broth  cnltnre  of  Btreptococcus  A 
(cesspool  sewage)  ;  stained  by  Gram's  method.    [Part  I. — Series  1.] 

[Magnifying  power,  1,000.] 


Fig.  5. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus  B 
(cesspool  sewage) ;  stained  by  Gram's  method.    [Part  I. — Series  1.] 

[Magnifying  power,  1,000,] 


Fig.  6. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus  L 
(sewage  contaminated  soil)  ;  stained  by  Gram's  methc^.  [Part  I. 
— Series  1.] 

[Magnifying  power,  1,000.] 


Fig.  7. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus 
VII.  (sewage  contaminated  soil)  ;  stained  by  Gram's  method. 
[Part  I.—Series  2.] 

[Magnifying  power,  500.] 
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BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE  XIX. 
Fig.  8. 

Same  preparation  as  Fig.  7,  but  a  higher  magnification. 

[Magnifying  power,  750.] 


Fig.  9. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus  A 
(sewage  contaminated  soil)  ;  stained  with  weak  carbol  fuchsin. 
[Part  I.— Series  3.] 

[Magnifying  power,  1,000.] 


Fig.  lu. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus  B 
(sewage  contaminated  soil) ;  stained  with  weak  carbol  fuchsin. 
[Part  I.— Series  3.] 

[Magnifying  power,  1,000.] 


Fig.  11. 


Microscopic  preparation  from  a  broth  culture  of  streptococcus  C 
(sewage  contaminated  soil) ;  stained  with  weak  carbol  fuchsin. 
[Part  I.— Series  3.] 

[Magnifying  power,  1,000.] 
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BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE  XX. 

Pig.  12. 

Microscopic  preparation  from  a  broth  cnltare  of  stroptococcus 
(J)  (sewage  contaminated  soil)  ;  stained  by  Gram*s  method. 
[Part  II.— Series  A.] 

[Magnifying  power,  1,000.] 


Pig.  13. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus 
(2)  (sewage  contaminated  soil)  ;  stained  with  weak  carbol  f  uchsin. 
[Part  II.— Series  A.] 

[Magnifying  power,  500.] 


Fig.  14. 

Same  as  Fig.  13,  but  a  higher  magnification. 

[Magnifying  power,  1,000.] 


Fig.  15. 


Microscopic  preparation  from  a  broth  culture  of  streptococcus 
(3)  (sew?ige  contaminated  soil)  ;  stained  with  weak  carbol  fuchsin. 
[Part  II.— Series  A.] 

[Magnifying  power,  1,000.] 
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BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE  XXI. 

Fig.  16. 

Microscopic  preparation  from  a  broth  cultare  of  streptococcus 
4)  (sewage  contaminated  soil)  ;  stained  with  carbol  fuchsin. 
Part  II. — Series  A.] 

[Magnifying  power,  1,000.] 


Pig.  17. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus 
(6)  (sewage  contaminated  soil)  ;  stained  with  weak  carbol  fuchsin. 
[Part  II.— Series  A.] 

[Magnifying  power,  1,000.] 


PlO.  18. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus 
(7)  (sewage  contaminated  soil)  ;  stained  with  weak  carbol  fuchsin. 
[Part  II.—  Series  A.] 

[Magnifying  power,  1,000.] 


602 


BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE    XXII. 

Pig.  19. 

Microscopic  preparation  from  a  broth  culture  of  etreptococcuB 
(8)  (sewage  contaminated  soil) ;  stained  with  weak  carbol  f uchsin. 
[Part  II.— Series  A.] 

[Magnifying  power,  500.] 


Pig.  20. 

Same  as  Fig.  19,  but  a  higher  magnification. 

[Magnifying  power,  1,000.] 
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CHICHESTER    WATERS. 

PLATE  XXIII. 

Fig.  1. 

Microscopic  preparation  from  a  broth  culture  (48  hours  at  87°  C.) 
of  water  streptococcus  (1);  sample  B^;  stained  by  Gram's  method. 

[Magnifying  power,  1,000.] 


Fig.  2. 

Microscopic  preparation  from  a  broth  culture  (48  hours  at  37°  C.) 
of  water  streptococcus  (2);  sample  B^ ;  stained  by  Oram's  method. 

[Magnifying  power,  1,000.] 


Fig.  3. 

Microscopic  preparation  from  an  Agar  culture  (24  hours  at  37°  C.) 
of  water  streptococcus  (2);  sample  A* ;  stained  by  Oram's  method. 

[Maffnifying  power,  1,000.] 


Pig.  4. 

Microscopic  preparition  from  a  broth  culture  (2  days  at  20^  C. 
of  water  streptococcus  (3);  sample  A' ;  stained  by  Oram's  method 

[Magnifying  power,  500.] 
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CHICHESTER    WATERS. 

PLATE  XXIV. 

Fig.  5. 

Microscopic  preparation  from  an  Agar  culture  (24  hours  at  37°  C.) 
of  water  streptococcus  (4);  sample  1* ;  stained  by  Gram's  method. 

[Magnifying  power,  1,000.] 


Fig.  6. 

Microscopic  preparation  from  an  Agar  culture  (24  hours  at  37°  C.) 
of  water  streptococcus  (5);  sample  T  ;  stained  by  Gram's  method. 

[Magnifying  power,  1,000.] 


Fig.  7. 

Microscopic  preparation  from  an  Agar  culture  (24  hours  at  37°  C.) 
of  water  [Microbe  6]  ;  sample  J* ;  stained  by  Gram's  method.  It 
was  not  found  possible  satisfactorily  to  identify  this  microbe  with 
the  streptococcus  class  of  micro-organism. 

[Magnifying  power,  500.] 


Fig.  8. 

Microscopic  preparation  from  a  broth  culture  (24  hours  at  37°  C.) 
of  water  streptococcus  (7);  sample  M^ ;  stained  by  Gram's  method. 

[Magnifying  power,  500.] 
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CHICHESTER  WATERS. 

PLATE  XXV. 

Fig.  9. 

Same  preparation  as  Fig.  8,  but  a  higher  magnification  ;  water 
Btreptococcns  7. 

[Magnifying  power,  1,000.] 


Fig.  10. 

Microscopic  prepiuration  from  a  broth  culture  (24  hours  at 
37°  C.)  of  water  streptococcus  (8)  ;  sample  M^ ;  stained  by  Gram's 
method. 

[Magnifying  power,  1,000.] 


Fig.  11. 

Microscopic  preparation  from  a  broth  culture  (48  hours  at 
37°  C.)  of  water  streptococcus  (9) ;  sample  1^ ;  stained  by  Gram's 
method. 

[Magnifying  power,  500.] 


Fig.  12. 

Same  preparation  as  Fig.  11,  but  a  higher  magnification  ;  water 
streptococcus  (9). 

[Magnifying  power,  1,000.] 
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OHIOHESTER  WATERS. 

PLATE  XXVI. 

Fig.  13. 

Gelatine  "  shake "  culture  (24  hours  at  20°  0.)  of  sample  E'. 
The  left  tube  contains  1  cc.,  the  middle  tube  10  cc.  (bacterial 
contents  of),  and  the  right  tube  100  cc.  (bacterial  contents  of). 
The  result  is  negative  as  regards  "  gas  "  formation  in  all  three. 
The  figure  is  of  interest  from  the  negative  point  of  view.  It 
shows  that  some  waters  may  yield  a  negative  result  with  100  cc. 
(Pasteur  "filter  brushing"  method).  Yet  crude  sewage  almost 
invariably  gives  a  positive  result  with  O'OOl  cc. 

[About  natural  size.] 


Fig.  14. 

Gelatine  «*  shake  "  cultures  (24  hours  at  20®  C.)  of  sample  1*. 
The  left  tube  contains  10  cc.  (bacterial  contents  of),  and  the  right 
tube  100  cc.  (bacterial  contents  of).  Here  the  result  is  positive  in 
both  cases. 

[About  natural  size.] 
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CHICHESTER  WATERS. 

PLATE  XXVII. 

Fig.  15. 

Anaerobic  milk  coltares  as  for  B.  enteritidiB  sporogenes.  The 
left  tube  contains  10  cc.  (bacterial  contents  of),  the  middle  tube 
100  cc.  (bacterial  contents  of),  and  the  right  tube  200  cc. 
(bacterial  contents  of)  of  sample  F^  The  tubes  were  heated  to 
80**  C.  for  10  minutes,  and  cultivated  under  anaerobic  conditions 
at  a  temperature  of  37°  C.  for  2  days.  Yet  the  results  were  quite 
negative  as  regards  B.  enteritidis  sporogenes.  The  figure  is  of 
interest  from  the  negative  point  of  view.  It  shows  that  B. 
enteritidis  sporogenes  may  be  absent  from  200  cc.  of  some  waters. 
Yet  crude  sewage  almost  invariably  yields  a  positive  result  with 

[Slightly  reduced.] 
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MUSSELS  AND  COCKLES. 
PLATE  XXVIII. 

Fig.  L 

Phenol  Agar  plate,  of  which  the  surfaoe  had  been  infected 
with  a  trace  of  the  intestinal  contents  of  a  cockle,  some  days 
previously  removed  from  typhoid  infected  sea  water,  and  washed 
in  clean  sea  water.  The  colonies  here  shown  are  all  those  of  the 
typhoid  bacilli. 

[Natural  size.] 


PlO.  2. 

A  similar  plate  of  another  similar  cockle.  The  colonies  are  all 
of  the  same  kind,  viz.,  those  of  the  typhoid  bacillus.  From 
this  it  appears  that  the  typhoid  bacillus  of  the  infected  sea  water 
had  not  only  entered  the  alimentary  canal  of  the  animal,  but  had 
actually  multiplied  therein. 

[Natural  size.] 
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APPENDIX   C. 


Reports  on  Research  Work  in  connection  with 

Glycbrinatbd  Calf  Lymph. 


Introduction  ;  By  Dr.  F.  R.  Blaxall. 

The  study  of  vaccine  as  obtained  from  the  calf,  and  of  the 
changes  which  take  place  in  it  during  the  process  of  glycerination 
and  in  the  period  of  storage  prior  to  its  issue,  presents  a  large  and 
complex  field  for  investigation  ;  and  it  is  from  knowledge  derived 
from  such  investigation  that  we  can  alone  expect  to  ensure  the 
attainment  of  a  vaccine  pure  in  itself  and  certain  in  action.  The 
empiricism  of  the  older  method  of  vaccination,  to  a  large  extent, 
left  unexplored  the  principles  which  underlie  the  production  of  a 
vaccine  possessing  the  most  desirable  properties  and  retaining 
none  but  these  properties.  So  many  are  the  conditions  that  go  to 
the  securing  of  such  a  vaccine,  and  so  complex  are  the  biological 
phenomena  of  its  origin — liable  as  they  are  at  any  moment  to 
undergo  change  through  slight  variation  in  atmospheric  conditions, 
light,  humidity  of  temperature  or  altered  nutrition — ^that  there 
is  needed  most  patient  and  painstaking  research  to  arrive  at  a 
definite  exposition  of  even  the  most  simple  of  these  principles. 
Accordingly  we  have  confined  our  investigations  in  the  first  place 
to  the  simpler  subjects,  especially  to  those  most  directly  concerned 
with  the  results  of  glycerination.  In  this  sense  the  aim  of  our 
work  has  been  twofold.  In  the  first  place,  to  follow  up  the  study 
of  the  bacteriological  flora  associated  with  calf  lymph  in  as  com- 
plete a  way  as  possible ;  and  secondly,  to  ascertain  the  limitations 
of  the  specific  virus  of  vaccine  apart  from  and  in  conjunction 
with  glycerine  under  various  influences,  parallel  study  being 
meanwhile  carried  on  as  to  the  limitations  of  the  extraneous 
organisms.  This  scheme  of  work,  devised  in  consultation  with 
my  colleagues  Mr.  H.  S.  Fremlin  and  Dr.  A.  B.  Green,  has  been 
divided  and  carried  out  between  us  under  conditions  of  reciprocal 
assistance.  The  greater  part  of  the  actual  work  has  been  per- 
formed by  Mr.  Fremlin  and  Dr.  Green  ;  of  that  which  appears 
under  my  name  I  wish  to  express  my  indebtedness  to  them  for 
continuing  it  when  I  have  been  prevented  from  carrying  it  on  in 
its  proper  sequence. 


The  Bacteriological  Flora  of  Lymph. 

In  continuation  of  the  work  on  the  "Bacteriological  Flora"  of 
glycerinated  calf  lymph,  on  the  ordinary  aerobic  culture  of  which 
itfr.  Fremlin  contributed  a  paper  last  year.  Dr.  Green  has  in  the 
regular  routine  of  laboratory  work  examined  530  samples  of 
lymph  in  the  same  way  as  before,  not  only  in  regard  to  enumera- 
tion of  organisms  contained  in  the  lymphs,  but  also  with  a  view  to 
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the  isolation  and  identification  of  the  several  species.  Dr.  Green's 
observations  corroborate  Mr.  Fremlin's  in  every  respect.  He 
finds  that  there  is  practically  but  little  variation  in  the  numbers  of 
organisms  present  in  the  lymphs  as  we  collect  them,  and  that  the 
species  correspond  almost  exactly  with  those  already  described  in 
regard  to  both  frequency  of  occurrence  and  predominance.  No 
organism  was  found  in  the  lymphs  differing  from  those  described 
in  Mr.  Fremlin's  report.  These  observations  are  based  on  the 
examination  of  some  4,770  plate  cultures. 

This  subject  of  the  bacteriological  flora  of  lymphs  ai^d  the 
cultural  properties  of  the  micro-organisms  has,  however,  been 
pursued  further.  For  though  previous  experience  had  led  me  to 
believe  that  the  examination  of  glycerinated  calf  lymph  by  means 
of  cultures  on  ordinary  agar  plates  afforded  the  best  and  most 
accurate  method  of  sorting  out  the  contained  extraneous  organisms, 
it  was  considered  desirable  to  investigate  the  subject  more  fully 
so  as  to  ascertain  whether  other  methods  of  procedure  might  not 
disclose  the  occasional  or  constant  presence  of  micro-organisms 
hitherto  undescribed.  Special  interest  attached  to  this  quest  in 
view  of  statements  which  appeared  in  the  "Report  of  The  Lancet 
Special  Commission  on  Glycerinated  Calf  Vaccine  Lymphs."  •  In 
the  examinations  there  detailed,  agar  and  gelatine  in  plates,  and 
glucose  agar  in  tubes  were  the  culture  media  used.  The  agar 
plates  were  incubated  at  blood  heat  and  the  gelatine  plates  at 
20°  C.  to  21°  C. ;  and  it  seems  to  have  been  the  experience  of  the 
Commissioners  that  more  micro-organisms  grew  upon  the  agar 
than  on  the  gelatine  media.  In  this  connection  they  made  the 
remark  that  **  the  results  obtained  with  the  agar  plates  are  looked 
upon  as  the  more  important,  because  most  of  the  irritant  and 
parasitic  micro-organisms  grow  more  readily  at  the  temperature 
of  the  body  than  they  do  at  the  temperature  of  the  room."  In 
his  experiments  however  with  gelatine  Mr.  Fremlin  shows  that 
►  the  extraneous  organisms  present  in  glycerinated  calf  lymph 
develop  as  well  at  room  temperature  as  at  body  temperature,  and 
as  well  or  even  better  on  gelatine  as  on  agar.  Again  in  The  Lancet 
Report  it  is  definitely  stated  that  glucose  agar  tubes  were  inoculated 
and  kept  at  body  temperature  (whether  as  "  shake  "  cultures  or 
**  rolled  "  tubes  is  not  explained),  and  it  is  aflirmed  that  **  the 
glucose  agar  results  are  of  importance,  because  they  bring  into 
prominence  the  anaerobic  organisms  which  do  not  make  their 
appearance  either  on  agar  or  gelatine  plates  "  ;  and  again  there  is 
tho  statement  that  "of  these  spore-bearing  organisms  a  certain 
propoi  tion  are  anaerobic,  and  can  only  be  grown  under  anaerobic 
conditions,  as,  for  example,  in  glucose  agar  tubes,"  indeed 
throughout  Tlie  Lancet  Report  organisms  are  called  anaerobic  if 
.  they  made  their  appearance  in  glucope  agar  tubes.  The  use  of  the 
term  "anaerobic"  in  this  way  is  altogether  without  sufiicient 
warrant.  Growth  in  glucose  agar  does  not  necessarily  mean 
anaerobiosifi.  It  is  true  that  strictly  anaerobic  organisms  will 
grow  in  glucose  agar  stabs,  as  for  instance  B.  tetani ;  but  the 
anaerobic  properties  of  B.  tetani  are  shown  by  the  fact  that  itwill 
not  grow  aerobically  ;  nevertheless  not  a  particle  of  evidence  is 

•  The  Lancet^  April  28th,  1900. 
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given  throughout  T?ie  Lancet  Report  to  show  that  an  organism 
found  capable  of  growth  in  a  glucose  agar  tube  was  not  equally 
capable  of  growth  under  aerobic  conditions.  Until  such  evidence 
is  supplied  it  is  not  possible  to  accept  the  organisms  capable  of 
growth  in  glucose  agar  tubes  as  anaerobes. 

Mr.  Fremlin  has  devoted  much  time  and  pains  to  this  particular 
subject,  and  in  a  number  of  experiments  shows  plainly  that 
amongst  the  extraneous  micro-organisms  present  in  glycerinated 
calf  lymph  as  prepared  in  the  Board^s  laboratories,  there  was  not 
found  a  single  micro-organism,  spore  bearing  or  otherwise,  which 
could  be  regarded  as  anaerobic.  Further,  he  finds  that  all  the 
extraneous  organisms,  with  the  exception  of  bacillus  subtilis,  are 
fully  capable  of  growth  under  the  strictest  anaerobic  conditions, 
as  well  as  a6robically.  In  another  paper  Mr.  Fremlin  has  enquired 
into  the  pathogenic  properties  of  some  of  these  extraneous 
organisms,  and  he  records  the  results  of  a  series  of  experimental 
injections  into  rabbits  and  guinea-pigs  of  cultures  of  staphylococci 
found  in  calf  lymph. 

Limits  of  Resistance  of  tlie  Specific  Element  of  Vaccine, 

The  second  part  of  our  investigations  was  designed  to  ascertain 
the  limits  of  resistance  of  the  specific  vaccine  virus  under 
various  influences.     On  this  subject  our  work  deals  with — 

(1.)  The  effect  of  the  absence  or  presence  of  air  on  glyceri- 
nated calf  lymph ; 

(2.)  The  effect  of  heat  on  fresh  unglycerinated  calf  lymph  ; 

(3.)  The  effect  of  various  disinfectants  and  other  chemical 
substances  on  calf  lymph  in  comparison  with  the 
effect  produced  by  glycerine ; 

(4.)  The  effect  of  desiccation  on  fresh  calf  lymph ; 

(5.)  The  effect  of  Rdntgen  rays  on  glycerinated  calf  lymph. 

Dr.  Green  contributes  a  study  of  the  histology  of  the  blood  of 
calves  before  and  after  vaccination. 

Some  experimental  work  has  also  been  done  by  Mr.  Fremlin, 
Dr.  Green,  and  myself  to  ascertain  what  animals  are  susceptible 
to  vaccinia.  So  far,  we  have  found,  besides  the  human  being  the 
monkey  and  the  calf,  that  the  dog,  the  pig,  the  rabbit,  the  guinea- 
pig,  the  mouse,  the  hen,  and  the  duck  yield  all  of  them  vesicles 
more  or  less  typical ;  and  further  that  from  the  local  reaction 
produced  in  each  material  can  be  obtained  capable  of  giving  rise 
to  typical  vesicles  when  transferred  to  the  calf.  Of  the  animals 
used,  the  pigeon  alone  has  so  far  proved  insusceptible. 
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ON  THE  USE  OF  GELATINE  FOR  THE  CULTIVA- 
TION OF  THE  EXTRANEOUS  MICRO-ORGANISMS 
OCCURRING  IN  GLYCERINATED  CALF  LYMPH ; 

By  Mr.  H.  S.  Frbtmlin. 

In  the  report  of  the  Medical  Officer  (1899-19C0)  I  furnished  a 
paper  dealing  with  the  bacteriological  flora  of  glycerinated  calf 
lymph  as  observed  by  growth  on  nutrient  agar-agar.  The  present 
paper  treats  of  the  growth  of  the  extraneous  organisms  of 
glycerinated  calf  lymph  on  media  containing  gelatine.  The 
investigation  was  undertaken  to  ascertain  whether  the  use  of  such 
media  showed  any  difference  as  regards  numbers  and  species  of 
micro-organisms  from  what  has  already  been  recorded  as  resulting 
from  growth  on  agar,  and,  if  so,  lo  what  degree. 

For  these  experiments,  the  medium  chiefly  used  has  been  10 
per  cent,  gelatine  in  peptone  beef  broth,  prepared  in  the  usual 
way,  and  standardised  by  phenol  phthaleine.  But  similar  media 
containing  gelatine  in  less  proportion,  1\  per  cent,  and  5  pep 
cent.,  have  also  been  employed  to  learn  whether  the  different 
proportions  of  gelatine  exerted  any  influence  on  the  growth  of 
the  organisms. 

Plate  cultures  were  established  in  the  usual  way,  and  one 
experimental  series  was  incubated  at  18°  C,  and  another  at 
22°  C. 

The  use  of  gelatine  as  a  culture  medium  has  two  disadvantages. 
The  first  is  that  it  melts  or  liquefies  at  a  low  temperature,  about 
25°  C,  and  in  laboratories,  more  especially  in  summer,  the  room 
temperature  not  infrequently  exceeds  this.  It  is  necessary,  there- 
fore, to  incubate  gelatine  plates  in  special  incubators  cooled  by 
ice  or  water,  but  even  the  best  of  these  are  liable  to  considerable 
variations  of  temperature. 

The  second  disadvantage  is  that  a  great  number  of  micro- 
organisms have  the  property  of  liquefying  the  gelatine,  and  this 
very  rapidly.  When  this  occurs,  enumeration  of  colonies  and 
isolation  and  identification  of  species  are  rendered  impossible. 
Both  these  drawbacks  are  more  marked  with  media  containing 
the  smaller  proportion  of  gelatine. 

The  following  tables  show  the  number  of  colonies  obtained  on 
gelatine  and  agar  plates,  inoculated  with  the  same  quantities  of 
the  same  samples  of  glycerinated  calf  lymph,  es^blished  at  the 
same  time,  and  incubated  under  the  same  conditions. 

The  figures  given  are  averages  derived  from  80  experiments. 
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Plates  Incubated  at  18°  C. 


Time  Inonbated. 


•••        ••• 


24  hoan 
48  hours 


5  days... 


Number  of  Colonies  Found. 


Agar. 


Gelatine. 


220 


20,000 


760 

41,000 


Plates  Incubated  at  22°  0. 


' 

Number  of  Colonies  Found.  . 

Time  incubated. 

_ 

1 

1 

Agar. 

Gelatine. 

24  hours          

600 

1 

7,500 

1 

48  hours 

46,000 

43,600 

%  Clays. ••         ...         ... 

1 

63,000 

Entirely 
liquefied.    * 

From  this  it  would  appear  that  at  18°  C.  organisms  develop 
more  rapidly  and  in  greater  number  on  gelatine  than  on  agar,  and 
that  at  22°  C.  this  more  rapid  growth  during  the  first  24  hours  is 
very  marked. 

The  rapid  liquefaction  of  the  gelatine  which  took  place  before 
all  the  colonies  had  had  sufficient  time  to  properly  develop  pre- 
vented their  enumeration,  but  there  is  little  doubt  that  the  number 
of  organisms  developing  on  the  gelatine  would  have  been  as  great 
as  that  on  agar. 

The  plates  incubated  at  IS"*  C.  may  be  kept  some  days  before 
they  show  much  sign  of  liquefaction,  but  the  temperature  is  too 
low  to  be  &vourable  to  the  growth  of  the  staphylococci. 

The  plates  incubated  at  22°  C.  usually  show  sign  of  liquefaction 
after  the  second  day,  and  therefore  the  time  is  hardly  sufficient  to 
allow  all  the  colonies  to  develop. 
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Gelatine  plates  incubated  at  a  lower  temperature  than  18^  0. 
generally  show  no  growth,  and  incubated  at  higher  temperatures 
than  22°  C.  show  evident  liquefaction  within  a  few  hours. 

The  species  noted  on  gelatine  plates  in  all  cases  corresponded 
with  those  usually  found  on  agar.  The  most  abundant  was 
staphylococcus  pyogenes  aureus ;  other  species  usually  present 
were  staphylococcus  pyogenes  albus,  staphylococcus  cereus  albus, 
staphylococcus  cereus  flavus,  and  an.  unnamed  bacillus  forming 
hyaline  colonies. 

Qelatiike  appears  to  be  a  favourable  medium  for  the  develop- 
ment of  organisms  present  in  calf  lymph,  as  the  number  capable 
of  growth  upon  it  are  certainly  not  less  than  that  found  on  agar 
inoculated  in  the  same  way,  at  the  same  time,  and  incubated 
at  the  same  temperature. 

Experiments  with  7^  per  cent,  gelatine,  showed  practically  the 
same  results  as  were  obtained  with  10  per  cent,  gelatine. 
Organisms  grow  freely  on  it;  and  it  serves  as  a  very  suitable 
medium  for  the  differentiation  of  liquefying  from  non-liquefying 
organisms,  since  organisms  possessing  the  property  of  liquefaction 
only  in  a  moderate  degree  rapidly  display  their  power  and  can  be 
readily  distinguished. 

The  great  disadvantage  of  this  medium  is  the  readiness  with 
which  it  liquefies  at  comparatively  low  temperatures.  The  plates 
cannot  be  incubated  above  20  degree  G.  from  this  cause. 

The  preparation  of  5  per  cent,  gelatine  is  attended  with  con- 
siderable difficulty,  since  the  slightest  overheating  during  the 
process  of  manufacture  and  sterilisation  is  sufficient  to  prevent  the 
gelatine  from  setting.  Plates  established  from  this  gelatine  show 
almost  eiiactly  similar  results  to  those  obtained  with  7^  per  cent, 
and  10  per  cent,  gelatine.  The  organisms  develop  extremely  well, 
and  any  liquefactive  power  they  possess  is  shown  very  early. 
This  medium  like  the  last  is  useful  to  separate  liquefying  from 
non-liquefying  organisms. 

The  rapid  liquefaction  of  this  gelatine  renders  it  useless  for  the 
enumeration  of  colonies  of  Staphylococci,  the  original  plate 
showing  distinct  sign  of  liquefaction  within  a  short  time  of  its 
inoculation. 


Sugar  Gelatine, 

This  medium  which  contained  10  per  cent,  gelatine,  and 
3  per  cent,  glucose  was  prepared  in  the  same  way  as  ordinary 
gelatine. 

It  was  used  to  observe  whether  the  addition  of  sugar  was 
favourable  or  otherwise  to  the  growth  of  organisms,  and  to  note 
whether  any  species  occurred  which  had  not  been  met  with  oft 
ordinary  media.  ■       - 
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The  results  of  eight  experiments  showed  that  all  the  asual 
species  found  on  beef  broth  agar  or  on  gelatine,  when  inoculated 
with  lymph  and  incubated  at  22°  C,  occurred  also  on  this 
medium. 

The  chief  difference  noted  was  that  the  colonies,  although 
equally  numerous,  were  usually  poorly  developed.  This  was  seen 
markedly  on  the  dilution  plates. 

This  medium  therefore  has  no  distinct  advantages. 

Thus  these  experiments  indicate  that  gelatine  media  are  by  no 
means  to  be  regarded  as  inferior  to  agar  media  for  the 
development  of  the  extraneous  organisms  of  glycerinated  calf 
lymph,  on  the  contrary  the  gelatine  plates  show,  after  the  same 
period  of  incubation  at  the  same  temperature  (22°  C.)  a  greater 
number  of  colonies  than  the  corresponding  agar  plates.  Special 
note  may  be  made  of  the  fact  that  for  the  satisfactory  employ- 
ment of  gelatine  media  great  care  must  be  exercised  in  alkalini- 
sation,  and  that  the  temperature  of  incubation  must  not  be  less 
than  18°  C. 
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ON  THE  INFLUENCE  OF  ANAEROBIC  CONDITIONS 
ON  THE  EXTRANEOUS  ORGANISMS  OF  OLYCER- 
INATED  CALF  LYMPH; 

By  Mr.  H.  S.  Fremlin. 

In  the  last  report  of  the  Medical  Officer  I  gave  a  detailed 
account  of  the  extraneous  micro-organisms  which  occurred  in 
glycerinated  calf  lymph  as  evidenced  by  growth  on  surface  agar 
under  aerobic  conditions.  A  further  series  of  experiments  has 
been  instituted  to  ascertain  whether  glycerinated  csdf  lymph  con- 
tains any  extraneous  micro-organisms  capable  of  growth  under 
anaerobic  conditions  ;  and,  if  so,  whether  these  are  strictly 
anaerobic,  that  is  to  say,  are  incapable  of  growth  under  ordinary 
aerobic  conditions  as  on  the  surface  agar  above  alluded  to.  Further 
if  such  anaerobic  micro-organisms  occur,  whether  they  are,  or  are 
not,  killed  by  the  glycerination  to  which  the  lymph  pulp  is 
subjected. 

This  subject  is  of  value  not  only  from  a  bacteriological  point  of 
view,  but  also  in  determining  whether  anaerobic  organisms,  which 
might  or  might  not  have  a  pathogenic  action,  do  not  in  some 
obscure  way  find,  at  one  time  or  another,  entrance  into  lymph. 

In  the  report  of  Tfie  Lancet  Commission  on  glycerinated  calf 
lymphs,  it  is  stated  that  certain  spore-bearing  and  anaerobic 
micro-organisms  were  found  which  did  not  make  their  appearance 
on  either  agar  or  gelatine  plates.  This  statement  being  at  variance 
with  our  previous  experience  it  was  thought  advisable  to  carry 
out  further  work  on  the  subject. 

The  aim  of  the  work  was  threefold  : — 

(1)  To  note  the  number  of  extraneous  micro-organisms  of 

lymph  capable  of  growth  on  media  kept  under 
anaerobic  conditions,  as  compared  with  those  occurring 
in  the  same  media  aerobically  treated. 

(2)  To  observe  the  different  species  capable  of  growth  under 

these  respective  conditions. 

(I^)  To  ascertain  whether  growth  of  any  species  was  strictly 
limited  to  the  media  placed  under  anaerobic  conditions, 
or  to  the  media  under  aerobic  conditions,  that  is  to  say, 
whether  any  of  the  organisms  occurring  might  be 
regarded  as  obligatory  anaerobes  or  as  obligatory 
aerobes. 

To  these  ends  the  following  media  were  employed  :  — 

Peptone  beef  broth  agar,  hereinafter  called  "  agar." 

Two  per  cent,  glucose  peptone  beef  broth  agar,  hereinafter 

called   •*  sugar  agar." 
Agar  containing  one   per   cent,  sodium  formate. 
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Agar  containing  one  per  cent  indigo  sulphate  of  soda. 

Ten  per  cent,  peptone  beef  broth  gelatine,  hereinafter  called 
"  gelatine." 

Ten  per  cent,  sugar  gelatine  ;  the  above  with  the  addition  of 
2  per  cent,  glucose. 

Peptone  beef  broth. 

Peptone  beef  broth,  containing  1  per  cent,  sodium  formate. 

Peptone  beef  broth,  containing  1  per  cent,  indigo  sulphate  of 
soda. 

With  these  a  large  number  of  experiments  has  been  made, 
extending  over  a  considerable  period  of  time.  The  amount  of 
work  entailed  has  been  much  enhanced  by  the  difficulty  of 
ensuring  complete  anaerobiosis,  and  by  the  necessity  of  proving 
that  strictly  anaerobic  conditions  prevailed. 

To  do  this  it  was  found  necessary  to  take  a  strictly  anaerobic 
organism,  such  as  bacillus  tetani,  to  serve  as  a  control.  If  then, 
the  conditions  were  such  that  bacillus  tetani  could  grow,  the 
ana^robiosis  was  considered  complete.  Where,  however,  growth 
of  this  organism  did  not  occur  (other  things  being  equal),  it  was 
considered  as  evidence  that  oxygen  had  not  been  entirely 
excluded. 


Anaerobic  plate  cultivations. 

For  the  proper  establishment  of  plates  under  anaerobic  condi- 
tions, it  was  found  necessary  to  render  the  atmosphere  free  from 
oxygen  by  means  of  hydrogen.  The  use  of  alkaline  pyrogallic 
solution,  though  repeatedly  tried,  was  not  found  to  give  satis- 
factory results. 

Considerable  difficulty  was  experienced  in  carrying  out  the 
hydrogen  method.  The  essential  point  is  that  the  liquefied 
medium  contained  in  the  plate  shall  not  "  set "  until  it  is  thoroughly 
permeated  with  the  gas  and  is  thus  deprived  of  every  trace  of 
oxygen.  Various  methods  of  subjecting  the  plates  to  the 
influence  of  hydrogen  have  been  tried  with  fair  success,  but 
none  has  been  found  that  is  always  reliable. 

The  apparatus  chiefly  used  was  in  the  form  of  a  bell  jar 
perforated  at  the  top  by  two  glass  tubes  controlled  by  stop-cocks 
to  allow  of  ingress  and  egress  of  the  gas  of  the  experiment,  after 
the  pattern  of  Bulloch's  modification  of  Botkin's  apparatus.  A 
further  modification  was  introduced  in  that  the  bell  jar  stood  in  a 
glass  dish  instead  of  on  a  fiat  plate  of  glass. 

When  in  use  this  glass  dish  was  filled  with  liquid  paraffin, 
Inercury,  or  other  substance,  so  that  there  was  provided  a  most 
efficient  seal  against  escape  of  the  gas,  much  more  so  than  could 
be  obtained  by  the  use  of  a  vaselined  glass  plate. 


The  method  of  using  this  apparatus  was  jib  follows  : — 

A  tube  containing  culture  medium,  agar  or  gelatine,  was 
liquefied  by  heat  in  the  usual  way,  and,  when  sufficiently 
cool,  the  medium  was  inoculated  with  one  platinum 
loopful  of  freshly  gfycerinated  calf  lymph.  The 
loopf  ul  of  lymph  was  well  distributed  in  the  medium 
and  two  subsidiary  tubes  were  inoculated  from  the 
contents  of  this  tube  in  the  usual  way.  The  contents 
of  each  tube  were  then  poured  into  sterile  Petri  dishes. 

Each  lymph  examined  was  thus  represented  by  three  plates 
consisting  of  the  original  and  the  first  and  second  dilution  plates ; 
in  many  instances  such  a  series  of  plates  was  made  in  duplicate 
or  triplicate.  Immediately  that  the  plates  were  poured  they 
were  placed  on  trays  under  the  bell  jar,  the  apparatus  sealed, 
and  hydrogen,  supplied  from  a  Kipp's  apparatus,  allowed  to  enter. 
The  fiow  of  gas  was  continued  until  experiment  showed  that  every 
trace  of  oxygen  had  been  expelled  from  the  bell  jar. 

As  already  stated,  unless  this  was  effected  before  the  media  in 
the  plates  had  set,  the  experiment  was  considered  a  failure. 

But  when  the  establishment  of  ana^robiosis  was  successfully 
accomplished,  the  whole  apparatus  was  in  the  case  of  agar 
incubated  for  48  hours  at  37°  C.,  and  afterwards  was  removed  and 
incubated  at  20°  C.  for  seven  days.  In  the  case  of  gelatine, 
incubation  was  for  seven  days  at  20°  C.  only. 

At  the  same  time  that  these  anaerobic  plates  were  established 
from  the  glycerinated  lymph,  control  plates  were  also  set  up  and 
kept  under  aerobic  conditions,  the  medium,  time,  and  temperature 
of  incubation  being  the  same. 

Results. — It  was  found  that  the  numbers  of  colonies  which 
developed  on  the  plates  under  anaerobic  conditions  corresponded 
to  those  which  developed  on  the  control  plates  under  aerobic  con- 
ditions. Practically  no  difference  could  be  distinguished  between 
them. 

Further,  it  was  found  that  the  various  species  were  the  same 
under  both  conditions,  the  only  difference  being  that  bacillus 
subtilis  was  never  found  on  the  anaerobic  plates. 

To  ascertain  whether  the  species  were  the  same«  and  lest  any 
should  escape  notice,  the  plates  were  carefully  examined,  both 
with  the  naked  eye  and  by  the  A.  A.  Zeiss  magnification.  Any 
colonies  about  which  doubt  existed,  and  any  not  recognised, 
were  picked  up  and  inoculated  on  to  sloping  gelatine  or  agar. 

These  in  every  instance  under  aerobic  conditions  proved  to  be 
colonies  of  organisms  usually  met  with  in  lymph  ;  namely, 
staphylococcus  pyogenes  aureus,  staphylococcus  pyogenes  albus, 
or  staphylococcus  cereus  albus, 

I'he  chief  difference  noted  between  the  colonies  on  anadrobic 
and  aerobic  plates  was  best  seen  on  the  dilution  plates.    On  these, 
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tinder  anaerobic  conditions,  the  colonieB  of  staphylococons  pyo- 
genes aureus,  staphylococcus  pyogenes  albus,  and  staphylococcus 
eereus  albus  were  so  similar  that  it  was  often  impossible  to  dis- 
tinguish between  them. 

The  aureus  colonies  failed  to  show  their  distinctive  orange 
colour,  and  all  the  colonies  appeared  white,  greyish  white,  greenish 
white,  or  faintly  tinged  with  buff ;  it  was  only  by  means  of  sub- 
cultures on  gelatine  incubated  under  aerobic  conditions  that  the 
actual  species  could  be  determined. 

The  species  found  on  these  plates  were  : — 

Staphylococcus  pyogenes  aureus, 
Staphylococcus  pyogenes  albus. 
Staphylococcus  eereus  albus. 
Bacillus  unnamed  (hyaline  colonies). 
Bacillus  mesentericus  vulgatus, 
Bacillus  mesentericus  ruber. 

No  species  of  bacteria,  spore-bearing  or  otherwise,  were  observed 
on  the  anaerobic  plates  which  had  not  already  been  noticed  on 
plates  kept  under  aerobic  conditions. 

On  the  other  hand  bacillus  subtilis  was  the  only  organism 
which  occurred  on  aerobic  plates  inoculated  with  glycerinated  calf 
lymph  that  was  not  found  on  the  anaerobic  plates.  Bacillus 
subtilis,  as  is  well  known,  is  an  obligatory  aerobe. 


Experiments  ivith  Stigar  Agar. 

In  the  same  way  plates  of  sugar  agar  were  established  in 
16  instances  and  placed  under  anaerobic  conditions. 

Sugar  agar  serves  as  a  most  excellent  medium  for  the  growth  of 
anaerobic  organisms,  and  therefore  it  was  possible  that  use  of 
this  medium  might  conduce  to  growth  where  ordinary  agar  had 
failed. 

It  was  found,  however,  that  the  number  of  colonies  which 
developed  on  this  medium  under  anaerobic  conditions  corre- 
sponded to  that  which  developed  on  the  same  medium  under 
aerobic  conditions,  and  further  that  this  correspondence  applied 
equally  to  ordinary  agar. 

Though  no  difference  in  number  could  be  distinguished,  it  was 
noted  that  the  growth  of  the  colonies  on  the  sugar  agar  plates  did 
not  appear  to  be  so  good  as  on  ordinary  agar,  suggesting  that  the 
organisms  present  found  no  advantage  in  the  sugar.  On  the 
dilation  plates  of  sugar  agar  under  anaerobic  conditions  the  want 
of  pigment  in  the  colonies  of  the  staphylococci  was  conspicuous 
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the  colonies  presenting  the  same  appearances  as  were  noted  with 
ordinary  agar  under  aniBidrobic  conditions.  This  want  of  pigment 
was  also  noticed  in  the  colonies  developing  on  sugar  agar  under 
aerobic  conditions.  Further,  no  previously  unobserved  species  of 
organisms  could  be  recognised. 

Colonies  from  both  original  and  dilution  plates  were  frequently 
inoculated  on  to  media  kept  under  aerobic  conditions.  In  all 
cases  these  developed  colonies  of  like  species  to  those  found  on 
the  control  agar  and  sugar  agar  plates  kept  likewise  under  adrobic 
conditions. 

No  organism  was  found  growing  on  the  sugar  agar  plates  which 
did  not  also  appear  on  the  ordinary  agar. 


Agar  containing  1  per  cent.  Sodium  Formate. 

The  addition  of  sodium  formate  to  agar  has  been  suggested  on 
the  ground  that  the  formate  can  absorb  all  the  oxygen  in  the 
medium  and  can  thus  provide  suitable  conditions  for  the  growth 
of  anaerobic  organisms. 

To  test  the  value  of  this  medium  for  anaerobic  work,  trial  tubes 
were  inoculated  with  bacillus  tetani  by  ordinary  stab  cultures. 
After  incubation  at  37^  C.  for  seven  days  it  was  found  that 
no  growth  took  place.  But  when  such  cultures  were  placed  under 
strict  anaerobic  conditions  growth  occurred. 

It  was  evident,  therefore,  that  sodium  formate  of  the  strength 
used  did  not  absorb  all  the  free  oxygen  present  in  the  tube. 

Hence  it  was  considered  useless  for  the  purposes  of  these  experi- 
ments. 


Aga?'  containing  1  per  tJwusand  Indigo  Sulphate  of  Soda. 

This  medium,  like  the  last,  gave  evidence  of  the  presence  of 
free  oxygen  and  was  therefore  considered  useless. 


Experiments  with  10  per  cent.  Peptone  Beef  Broth  Gelatine. 

Plates  of  gelatine  were  established  from  glycerinated  calf  lymph 
in  12  instances  in  the  usual  way,  placed  iii  the  anaerobic  apparatus 
and  incubated  at  20^  C.  for  seven  days. 

The  colonies  that  developed  on  this  medium  under  anaSrobic 
conditions  corresponded  almost  exactly  with  those  which 
appeared  on  gelatine  under  aerobic  conditions  both  in  number, 
kind,  and  rate  of  liquefaction. 
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Oh  both  original  and  dilation  plates  the  colonies  were  perhaps 
a  little  smaller  than  those  growing  in.  the  presence  of  air,  other- 
wise no  difference  was  noticed.  Although  numerous  sub-cultures 
were  made  no  micro-organisms,  spore-bearing  or  otherwise,  were 
observed  that  were  incapable  of  growing  both  aerobically  and 
ana^robically. 

Further,  the  organisms  which  are  capable  of  causing  liquefaction 
of  the  gelatine  under  aerobic  conditions,  preserved  the  same  power 
under  anaerobic  conditions  and  to  the  same  degree. 


Ex2)erbnents  with  Sicga^  Gelatine, 

m 

There  was  no  marked  difference  noticeable  between  colonies 
occurring  on  this  medium  and  those  on  anaerobic  gelatine.  The 
species  in  both  cases  corresponded.  Twelve  experiments  were 
made. 


Experiments  with  Peptone  Beef  Broth. 

Peptone  beef  broth  was  used  for  12  experiments  as  an  anaerobic 
cultivation  medium  in  the  following  ways  : — 

I.  Tubes  of  beef  broth  immediately  after  inoculation  with 
glycerinated  calf  lymph,  were  rendered  anaerobic  by 
the  passage  of  a  current  of  hydrogen  through  them 
until  test  of  the  escaping  gas  showed  that  every  trace 
of  oxygen  had  been  expelled. 

II.  Tubes  of    beef  broth  containing  one  per  cent,  sodium 
formate. 

III.  Tubes  of  beef  broth  containing  one  per  thousand  indigo 
sulphate  of  soda. 

In  addition  to  these,  tubes  of  beef  broth  were  inoculated  with 
the  same  quantity  of  glycerinated  calf  lymph  and  placed  under 
aerobic  conditions  to  serve  as  controls. 


I. — Experiments  with  Beep  Broth  Rendered  Anaerobic 

BY  Means  op  Hydrogen. 

In  the  first  place,  in  order  to  ascertain  whether  any  multiplica- 
tion of  organisms  took  place  in  the  tubes  after  incubation  under 
anaerobic  conditions,  it  was  necessary  to  estimate  the  number  of 
organisms  present  in  a  given  quantity  of  the  beef  broth  im- 
niediately  after  inoculation. 

For  this  purpose  tubes  of  beef  broth,  which  each  contained 
10  cc,  were  inoculated  with  one  loopful  of  glycerinated  calf 
lymph,  which  was  thoroughly  mixed  with  the  medium  in  the 
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usual  way.  One  loopfnl  was  then  taken  of  this  mixture  and  an 
aerobic  agar  plate  established  from  it.  After  incubation  for  48 
hours  at  37°  C,  this  plate  showed  the  number  of  micro-organisms 
contained  in  one  loopful  of  the  beef  broth  immediately  after 
inoculation. 

The  inoculated  tubes  of  beef  broth  were  then  made  anaerobic 
by  the  passage  of  hydrogen  through  them,  and  incubated,  some 
for  48  hours  at  37°  C.,  and  some  for  7  days  at  20°  C.  After  such 
incubation  the  tubes  were  well  shaken  and  one  loopful  as  before 
removed  from  each  culture.  From  this  a  series  of  three  agar 
plates  was  established  in  the  usual  way.  These  plates  were  then 
incubated  for  48  hours  at  37°  C.  in  the  same  way  as  the  preceding 
one  and  examined.  The  original  plate  of  such  series  showed  the 
number  of  organisms  present  in  one  loopful  of  the  beef  broth 
after  its  incubation  under  anaerobic  conditions,  and  from  the 
dilution  plates  the  species  of  the  organisms  could  be  identified. 
Further,  a  stained  microscopic .  specimen  was  made  from  each 
tube  of  the  experiment  to  display  the  morphology  of  the  organisms 
and  to  assist  in  their  identification. 


Results  of  Beef  Broth  tubes  treated  anaerohically  and  incubated 

for  48  hours  at  37  degrees  C. 

Twelve  experiments  performed  in  this  way,  showed  an  average 
of  10  colonies  per  loopful  before  treatment,  and  450,000  colonies 
per  loopful  after  treatment.  The  species  found  before  treatment 
in  the  eight  tubes  were  all  Staphylococci.  After  treatment 
Staphylococci  were  found  in  all  the  tubes  with  the  exception 
of  one,  but  proteus  bacilli  also  were  found  in  five  of  the  eight 
tubes.  In  one  instance  this  organism  occurred  in  practically  pure 
culture. 

The  microscopic  specimens  made  from  the  tubes  after  treatment 
corresponded  with  those  of  the  agar  plate  cultures.  That  is  to 
say  if  a  specimen  from  one  tube  showed  cocci,  the  corresponding 
plates  of  this  tube  revealed  aureus  and  albus.  If  a  specimen 
showed  bacilli,  alone  or  mixed  with  staphylococci,  the  correspond- 
ing plate  showed  colonies  of  a  similar  bacillus  alone  or  of  this 
bacillus  together  with  colonies  of  aureus  and  albus.  The  bacillus 
found  was  in  all  cases  the  same  from  the  various  tubes,  and  was  a 
species  belonging  to  the  Proteus  group. 

No  spore-bearing  bacilli  were  ever  seen  in  the  microscopic 
specimens  made  from  the  beef  broih  cultures,  nor  any  form 
of  micro-organism  differing  from  those  whose  growth  was  noted 
on  the  agar  plates. 


Results  of  Beef  Broth  tubes  treated  anaerohically  and  incubcUed 

at  20""  C.  for  7  days. 

These  tubes  were  inoculated  and  examined  in  exactly  the  same 
way    as    those    incubated    at    37°    G.      Twelve    experiments 
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performed  in  this  way  showed  no  organisms  per  loopful  before 
treatment,  but  1,150,000  colonies  after  treatment. 

These  figures  indicate  an  enormous  multiplication  of  organismb, 
since  one  loopful  of  the  mixture  at  the  time  of  inoculation  did 
not  contain  a  single  organism.  The  total  number  therefore  of 
organisms  present  in  the  mixture  at  that  time  must  have  been 
extremely  small. 

The  species  were  found  to  be  precisely  the  same  as  in  the 
preceding  experiment,  the  same  proteus  bacillus  being  found  in 
one  tube. 

In  the  microscopic  specimens  no  organisms  were  seen  other 
than  those  which  showed  growth  on  the  control  agar  plates. 


.  II.  AND  III.  Experiments  with  Beep  Broth,  containing 
1  PER  cent.  Sodium  Formate,  and  1  per  thousand 
Indigo  Sulphate  op  Soda. 

Beef  broth  containing  sodium  formate  like  the  sodium  formate 
agar  apparently  contained  free  oxygen,  so  was  not  further  used 
for  anaerobic  work,  and  the  same  objection  was  found  with  beef 
broth  containing  1  per  thousand  indigo  sulphate  of  soda. 

With  regard  to  the  tubes  of  beef  broth  inoculated  with 
glycerinated  calf  lymph  and  placed  under  aerobic  conditions,  it  is 
sufficient  to  say  that  the  agar  control  plates  aftei'  incubation  for 
48  hours  at  37°  C.  showed,  as  might  be  expected,  an  enormous 
multiplication  of  organisms. 

From  10  experiments  the  average  number  of  organisms  per 
loopful  at  inoculation  was  17,  after  inoculation  2,000,000. 

Staphylococci  were  found  in  all  instances,  and  two-thirds 
of  the  cultures  showed  the  same  bacillus,  belonging  to  the  Proteus 
group,  which  was  found  in  the  anaerobic  beef  broth  cultures. 

No  species  were  found  in  these  aerobic  cultures  which  had 
not  been  seen  in  the  anaerobic  cultures. 


SUMMARY. 

Thus  these  experiments  show  : — 

(1)  That  glycerinated  calf  lymph  contains  no  organisms  which 
can  be  described  as  anaerobic  ;  that  is  none  which  are  capable  of 
growth  under  strict  anaerobic  conditions  and  incapable  of  growth 
under  aerobic  conditions. 

(2)  That  all  the  extraneous  organisms  are  facultative  anaerobes, 
that  is  can  grow  under  either  aerobic  or  anaerobic  conditions,  with 
the  single  exception  of  bacillus  subtilis  which  is  well  known  to  be 
an  obligatory  aerobe. 
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(3)  That  the  extraneous  orgaDisms  grow  equally  well  under 
aerobic  and  anaerobic  conditions,  in  equal  numbers  and  with 
colonies  of  similair  appearance,  with  the  exception  that  under 
anaerobic  conditions  produced  by  hydrogen  the  development  of 
definite  pigments  is  to  a  large  extent  lost. 

(4)  That  glycerinated  calf  lymph  contains  no  spore  bearing 
organisms  aerobic  or  anaerobic  capable  of  growth  on  the  various 
media  used,  other  than  the  members  of  the  mesenteric  group 
commonly  met  with. 

(5)  That  in  glycerinated  calf  lymph  there  are  frequently  present 
bacilli  which  often  escape  notice  in  ordinary  plate  cultivations. 
They  are  usually  few  in  number,  and  probably  occur  only  in 
the  original  plate,  where  many  colonies  being  crowded  together 
and  more  or  less  ill  developed  they  have  no  opportunity  of  dis- 
playing their  characteristic  form,  and  consequently  are  missed. 
But  these  bacilli,  which  belong  to  the  proteus  group,  and  very 
closely  resemble  proteus  vulgaris,  when  placed  in  suitable  media 
such  as  beef  broth,  and  cultivated  either  a^robically  or  anaerobic- 
ally,  grow  luxuriantly  and  multiply  much  more  rapidly  than  the 
staphylococci. 
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EFFECT  ON  ANIMALS  OF  INJECTIONS  OF  CULTURES 
OF  STAPHYLOCOCCI  OCCURRING  IN  GLYCERIN- 
ATED  CALF  LYMPH; 

By  Mr.  H.  S.  Fremlin. 

As  has  been  already  shown  vesicular  matenal  as  obtained  from 
calves  always  contains  certain  staphylococci.  Of  these,  the 
two  kinds  most  common,  are  morphologically  and  culturally 
indistingnishable  from  staphylococcus  pyogenes  aureus  and 
staphylococcus  pyogenes  albus  of  Rosenbach.  Both  of  these 
species,  as  is  implied  by  their  names,  can  be  associated  with  the 
production  of  inflammation  and  suppuration,  and  even  with  general 
infections  of  a  more  virulent  character. 

At  the  same  time  it  is  well  known  that  they  occur  abundantly 
in  the  healthy  skin  of  men  and  animals,  exerting  under  normid 
circumstances  no  pathogenic  action,  and  indeed  in  many  cases 
appearing  incapable  of  such  action. 

Now  these  organisms  are  found  in  large  numbers  in  the  healthy 
skin  of  calves,  and  their  constant  presence  in  calf  lymph  appears 
to  be  due  to  this  circumstance  of  contiguity  rather  than  to  any 
definite  association  with  the  production  of  vesicles,  though  it  is 
possible  that  the  lowered  resistance  of  the  calfs  tissue  cells,  which 
shows  itself  in  the  formation  of  vesicles  through  the  agency  of  the 
vaccine  virus,  may  afford  suitable  conditions  for  their  more  rapid 
growth  and  multiplication. 

In  this  connection,  therefore,  it  seemed  expedient  to  ascertain 
whether  staphylococci,  as  isolated  from  calf  lymph,  could  exert 
any  pathogenic  action  when  transferred  to  lower  animals  even  in 
companilively  large  quantities. 

For  this  purpose  cultures  of  staphylococcus  pyogenes  aureus, 
staphylococcus  pyogenes  albus,  and  staphylococcus  cereus  albus, 
another  organism  frequently  found  in  lymph,  were  injected  into 
animals. 

It  was  considered  desirable  that  the  organisms  experimented 
with  should  be  subjected  to  artificial  conditions  as  little  as 
possible,  and  that  they  should  be  only  so  far  removed  from 
their  parasitic  existence  on  the  calf  as  was  compatible  with 
securiug  them  in  pure  culture.  Therefore  these  organisms  were 
isolated  directly  from  vesicles  on  the  calf  rather  than  from 
glycerinated  lymph.  For  we  know  that  glycerine  exerts  a  very 
deleterious  effect  on  the  staphylococci,  and  this  very  speedily, 
hence  it  was  conceivable  that  if  isolated  even  from  freshly 
glycerinated  lymph  the  vitality  and  activity  of  these  organisms 
might  to  some  extent  be  impaired,  not  only  by  the  action  of 
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the  glycerine  but  even  by  the  mechanical  processeB  of  trituration. 
Vesicles  then  were  removed  from  the  calf  in  the  usual  way  120 
hours  after  vaccination,  and  at  once  agar  plates  were  established 
from  them. 

These  plates  were  incubated  at  37  degrees  C.  for  48  hours  and 
were  then  examined,  and  colonies  of  staphylococcus,  pyogenes 
aureus,  staphylococcus  pyogenes  albus,  and  staphylococcus  cereus 
albus  were  identified,  and  transferred  to  tubes  of  peptone  beef 
broth,  great  care  being  taken  that  pure  cultures  were  obtained  in 
every  instance. 

These  processes  of  isolation  and  cultivation  were  carried  out 
from  vesicular  material  obtained  from  10  calves,  so  that  the 
organisms  experimented  with  were  isolated  from  10  separate 
lymphs. 

The  beef  broth  tubes  so  inoculated  were  incubated  at  37°  C. 
for  24  hours  ;  they  were  then  examined  for  pure  growth  both  by 
actual  observation  of  the  culture  as  it  appeared  to  the  eye  and 
also  by  plate  cultiv^ition. 

The  beef  broth  cultures,  showing  copious  growth,  having  been 
thus  scrutinised,  were  at  once  employed  for  injection  of  healthy 
rabbits  and  guinea-pigs.  Experiment  showed  that  of  such  well- 
developed  culture  one  platinum  loopf  ul  contained  on  an  average 
94,500,000  organisms. 

This  paper  deals  only  with  injections  made  under  the  skin  of 
the  abdomen.  The  rabbits  were  injected  with  2  cc.*s  in  every 
instance,  the  guinea-pigs  with  1  cc.  each. 

The  temperatures  of  the  animals  were  taken  at  the  time  of 
the  inoculation  and  once  every  day  whilst  they  were  under 
observation. 

In  all  cases  they  were  kept  for  21  days ;  in  order  to  watch  not 
only  any  inflammatory  conditions  occurring  within  ^he  first 
week  but  also  any  further  pathological  changes  which  might  ensue 
at  a  somewhat  later  date.  They  were  then  killed  and  a  post- 
mortem examination  made. 

Details  of  these  experiments  are  given  in  the  following 
table  : — 


Rci>ultK. 


I 

^llt'd  on  I'lht  day  :  I'.M.,  normaL 


•1 


lllorl  on  L'Ut  day  :  r.M..fiume  fluid 
in  peritoneal  cavity. 

^lled  on  2ls(  day  :  I'.M..  normal. 


i» 


II 


illiMl  un  21 8t  (Liy  :  P.M.,  oxcphh 
i)f  iichtoncal  lliiid,  otherwise 
normal. 

ilkMJ  on  l'IkI  day :  P.M.,  inHpin- 
rcititl  inihimniat(»ry  exudation  at 
*iite  of  inoculation,  otherwise 
normal. 

died  on  L'lst  day  ;  P.M.,  normal 


t« 


illed  on  2l8t  day  :  P.M.,  normal : 
itite  of  inoculation  thickened  and 
raw. 


f» 


illed  on  21  Ht  day  :  P3f.,  normal. 

llled  on  2lHt  day  ;  P.M,  normal ; 
Hitc  of  ino<;ulation  hairless. 

Illed  on  21st  day  ;  TM^  normal. 

illed  on  2lHt  day  ;  site  of  inoeula- 
tion  not  found  :  laryo  caseouH 
mans  in  sulKrutancous  abdominal 

tiHSue. 


1 1 


^^_ 
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Altogether  11  rabbits  and  23  gninea-pigs  were  inoculated  with 
cultures  of  staphylococci. 

Of  the  11  rabbits,  5  were  inoculated  with  staphylococcus 
pyogenes  aureus,  4  with  staphylococcus  pyogenes  albus,  and  2  with 
staphylococcus  cereus  albus  ;  and  of  the  23  guinea  pigs,  14  were 
inoculated  with  staphylococcus  pyogenes  aureus,  5  with 
staphylococcus  pyogenes  albus,  and  4  with  staphylococcus  cereus 
albus. 

In  no  instance  did  death  occur,  nor  was  there  in  any  case 
evidence  of  suppuration,  and  the  health  of  all  appeared  to  be  good 
whilst  under  observation.  The  majority  of  the  animals  showed  a 
rise  of  temperature  after  the  first  or  second  day,  and  elevation  of 
temperature  continued  intermittently  for  a  week  or  more,  when 
the  temperature  usually  fell  to  normal. 

In  no  instance  was  the  temperature  above  normal  at  the  time  the 
animal  was  killed.  The  post  mortem  records  show  that,  save  for 
slight  and  local  lesions  occurring  in  a  few  of  the  animals,  all  of 
them  were  hejtlthy. 

The  rabbits,  as  might  be  expected,  owing  to  their  receiving  a 
larger  dose,  were  more  affected  than  the  guinea-pigs  by  the 
injections.  In  only  one  instance  out  of  the  23  inoculations  did  a 
guinea-pig  show  any  evidence,  post  mortem,  of  any  departure  from 
the  normal. 

These  results  go  far  to  show  that  the  staphylococci  usually 
associated  with  calf  lymph  o^  employed  above,  possess  little  or 
no  virulence  as  regards  rabbits  and  guinea-pigs. 


^i>.^ 
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ON  THE  INFLUENCE  OF  ANAEROBIC  AND  A&ROBIC 
CONDITIONS  ON  GLYCERINATED  CALF  LYMPH. 

By  Mr.  H.  S.  Fbemlik. 

These  experiments  were  instituted  for  the  purpose  of 
ascertaining  whether  samples  of  glycerinated  calf  lymph  subjects 
to  anaerobic  conditions  retain  their  specific  powers  for  as  long 
as,  or  longer  than,  corresponding  samples  of  the  same  lymphs 
kept  under  ordinary  or  aerobic  conditions  ;  and,  further,  whether 
the  rate  of  reduction  of  the  amount  of  extraneous  organisms 
proceeded  similarly  in  the  presence  or  absence  of  air  or  with  what 
degree  of  difference. 

The  anaerobic  conditions  were  produced  in  two  ways  : — 

1.  By  passing  hydrogen  through  the    glycerinated  lymph 

emulsion  in  such  a  %vay  as  to  drive  out  all  air,  leaving 
the  lymph  in  an  atmosphere  of  pure  hydrogen. 

2.  By  abstracting  oxygen  from  the  air  in  the  vessel  in  which 

the  glycerinated  lymph  was  placed  by  means  of  an 
alkaline  solution  of  pyrogallic  acid,  leaving  the  lymph 
in  an  atmosphere  of,  practically,  nitrogen  only. 

In  both  cases  the  vessels  containing  the  lymph  were  hermetically 
seale\l  so  that  ingress  of  air  was  excluded  during  the  whole  time 
that  the  lymphs  were  under  observation. 

A  sample  **  Stock  "  tube  of  each  lymph  experimented  with  was 
set  aside  under  ordinary  or  aerobic  conditions  to  serve  as  a  control. 

All  the  lymphs,  both  those  treated  aerobically  and  anaerobically, 
with  which  experiment  was  made  were  kept  at  a  temperature 
of  10°  C. 


Potency  of  Lj/mph  after  Stonu/e  in  an  Atmosphere  of  Hydrogen, 

The  experiment  was  carried  out  on  five  samples  of  lymph. 
When  these  had  been  kept  under  the  conditions  stated  for  upwards 
of  two  months  they  were  tested  on  calves  with  the  result  that 
each  sample  yielded  good  vesicles  and  the  effect  of  the  lymphs 
kept  under  anaerobic  conditions  was  indistinguishable  from  that 
of  the  controls. 


Effect y  on  the  Extraneous  Organ  ismSj  of  Storage  in  an  atmosphere 

of  Hydrogen, 

At  the  time  when  these  glycerinated  lymphs  were  tested  on 
calves,  agar  plates,  each  containing  the  same  quantity  of  emulsion, 
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one  platmum  luopful,  were  established  in  the  ordinary  way.  After 
suitable  incubation,  the  lymphs  which  had  been  kept  under 
anaerobic  conditions  showed  in  all  five  cases  colonies  of  staphy- 
lococcus pyogenes  aureus  and  staphylococcus  pyogenes  albus. 
In  three  cases  numerous  colonies  of  penicillium  glaucum  were 
also  present,  whilst  the  other  two  lymphs  showed  colonies  of 
bacillus  mesentericus.  The  average  number  of  colonies  present  on 
these  plates  was  13. 

On  the  other  hand,  the  plates  established  of  the  control  lymphs 
showed  an  average  of  six  colonies  per  loopful.  These  were 
practically  all  staphylococci,  and  in  no  case  did  there  any  growth 
of  penicillium  glaucum  appear. 

Thus  although  glycerinated  lymph  kept  in  an  atmosphere  of 
hydrogen  appears  to  retain  its  efficacy  well,  yet  the  elimination  of 
micro-organisms  is  no  quicker  than  when  stored  under  aerobic 
conditions,  and  the  persistence  of  penicillium  glaucum  and 
apparently  its  multiplication  are  decidedly  disadvantageous. 


Potency  of  Lymph  after  Storage  in  an  Attnospliere  of  Nitrogen. 

Eight  samples  of  glycerinated  lymph  were  placed  uncorked  in 
Buchner  tubes,  and  the  oxygen  abstracted  from  the  surrounding 
air  by  means  of  an  alkaline  solution  of  pyrogallic  acid.  The 
Buchner  tubes  were  hermetically  sealed  so  that  the  lymph  was 
kept  in  an  atmosphere  of  nitrogen. 

Eight  tubes  of  lymph  were  reserved  as  controls  in  the  same  way 
as  before.  After  upwards  of  two  months  these  lymphs  were 
tested  on  calves,  with  the  result  that  each  lymph  yielded  good 
vesicles  and  no  difference  could  be  noted  between  the  effect 
of  the  lymphs  anaerobically  treated  and  that  of  the  control 
lymphs. 


Effect  on  Extraneous  Micro-Organisms  of  Storage  in  Atmos2)here 

of  Nitrogen, 

■ 

Nine  agar  plates  were  established  of  these  lymphs  in  the 
usual  way  at  the  time  of  their  test  on  calves,  and  suitably 
incubated. 

The  average  number  of  micro-organisms  found  in  a  loopful  of 
each  of  the  emulsions  stored  in  nitrogen  was  II ;  and  in  the  SJime 
quantity  of  the  control  emulsions,  16. 

None  of  the  organisms  presented  any  special  features.  They 
were  those  which  are  of  the  kind  commonly  observed  in  lymphs, 
namely,  staphylococcus  pyogenes  aureus,  unnamed  bacillus  forming 
hyaline  colonies,  and  bacillus  mesentericus. 
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Aerobic  ConditionB. 

^e  "stock"  tubes  of  glycerinated  calf  lymph  which  have  served 
as  controls  in  the  foregoing  experiments  famish  the  first  example 
of  lymph  stored  under  aerobic  conditions.  These  tubes  were 
filled  with  the  glycerinated  emulsion,  a  sterile  cork  was  then 
pressed  down  upon  the  emulsion  in  the  tube  so  that  there  wan,  as 
far  as  possible,  no  free  air  in  the  tube.  The  cork  and  the  mouth 
of  the  tube  enclosing  the  cork  were  then  hermetically  sealed  with 
melted  paraffin. 

The  lymph  was  thus  in  contact  with  as  little  free  air  as  possible, 
and  ingress  of  fresh  air  was  entirely  prevented. 

The  results  have  been  already  recorded. 

A  second  example  of  a^robiosis  was  obtained  by  allowing  the 
lymph  to  be  in  contact  with  free  but  sterile  air. 


Potency  of  Olycerinated  Calf  Lymph  exposed  to  Sterile  Air. 

For  this  purpose,  five  "  stock  "  tubes  of  glycerinated  calf  lymph 
were  plugged  lightly  with  sterilised  cotton  wool  in  such  a  way  as 
to  allow  of  free  access  of  air,  but  at  the  same  time  the  wool  was 
sufficient  to  prevent  the  entrance  of  micro-organisms. 

Control  tubes  of  these  lymphs,  corked  and  paraffined  in  the 
usual  way,  were  set  aside,  and  all  the  tubes  wei^e  placed  in  a 
temperature  of  10^  C.  After  two  months  these  lymphs  were 
tested  on  calves,  with  the  result  that  the  lymph  contained  in  the 
wool-plugged  tubes  yielded  good  vesicles  in  four  eases,  medium 
visicles  in  one,  whilst  the  controls  yielded  good  vesicles  in  all  five 
cases. 


Effect  on  Extraneous  Micro-organisms  of  Lymph  of  Exjitosure  to 

Sterile  Air, 

At  the  end  of  two  months  agar  plates  were  established  in  the 
usual  way,  with  the  result  that  the  wool-plugged  tubes  showed 
an  average  of  16  colonies,  whilst  the  control  lymph  showed  an 
average  of  15  colonies.  None  of  these  colonies  presented  any 
special  features. 

Thus  these  experiments  show  that  if  glycerinated  calf  lymph 
be  stored  under  strict  anaerobic  conditions,  in  an  atmosphere  of 
hydrogen  or  nitrogen,  or  in  such  a  way  that  free  air  is  excluded, 
or  in  such  a  way  that  free  sterile  air  is  admitted,  its  activity  as 
shown  by  the  results  on  calves  is  preserved  equally  under  each 
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method ;  and,  further,  the  elimination  of  extraneous  micro- 
organisms is  practically  the  same  in  all  cases,  though  the  use  of 
hydrogen  appears  to  be  negatived  by  the  persistence  of  moulds 
such  as  penicillium  glaucum.  The  presence  or  absence  of  air, 
then,  does  not  seem  to  exert  any  marked  effect  on  glycerinated 
calf  lymph.  ' 

The  further  experiment  of  subjecting  lymph  to  the  passage  of  a 
current  of  air.  or  oxygen  for  a  considerable  time  has  yet  to  be 
performed. 
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THE  EFFECT  OF  HEAT  ON  THE  ACTIVITY  OF 
CRUDE  CALF  LYMPH,  AND  ON  THE  CONTAINED 
EXTRANEOUS  ORGANISMS; 

By  Dr.  F.  R.  Blaxall. 

This  investigation  was  undertaken  to  ascertain  the  highest 
degree  of  temperature  the  specific  vaccine  virus  as  obtained 
direct  from  the  calf  could  withstand  without  loss  of  potency,  and 
whether  in  this  j'espect  it  is  capable  of  greater  or  less  resistance  to 
the' influence  of  heat  than  the  extraneous  organisms. 

The  method  of  procedure  was  as  follows  : — 

Vaccine  vesicles  were  collected  from  the  calf  to  the  extent  of 
about  a  gramme  in  weight,  and  this  quantity  was  placed  in  a  small 
sterilised  test-tube,  or  "  stock-tube  "  as  we  call  it.  To  the  vesicles 
was  added  about  an  equal  bulk  of  sterilise<l  distilled  water,  and 
the  two  were  well  shaken  together.  The  vaccine  vesicles  were 
not  ground  up  or  in  any  way  disintegrated,  as  it  was  desired  to 
carry  out  the  experiments  with  vesicles  in  as  fresh  and  natural  a 
condition  as  possible.  A  Kew  registered  chemical  thermometer 
was  placed  inside  the  stock-tube,  so  that  the  bulb  was  in  the 
centre  of  the  vesicular  pulp.  The  exposure  to  heat  was  effected 
in  a  water  bath.  A  small  beaker,  containing  distilled  water,  was 
floated  inside  another  beaker  containing  distilled  water.  Heat 
was  applied  to  the  outer  beaker  by  means  of  a  Bnnsen  flame. 
When  the  inner  beaker  showed  that  the  required  temperature,  or 
a  point  just  above  it  had  been  reached,  the  stock -tube  containing 
the  lymph  and  thermometer  was  placed  upright  in  it.  After  a 
few  experiments  it  was  found  quite  easy  by  manipulation  of  the 
burner  to  maintain  a  perfectly  constant  temperature  during  the 
time  of  the  experiment. 

The  first  series  of  experiments  dealt  only  with  the  range  of 
temperature  compatible  with  potency. 

The  time  of  exposure  to  the  heat  in  each  case  was  five  minutes. 

The  day  after  the  exposure  the  lymph  experimented  with  was 
tested  on  calves. 

The  results  are  set  out  in  the  following  table  : — 
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Table  I. 


No.  of        \  TeuiiMJratiire  to  ,  Time 

Experiment,      which  Exposed.        Exposed. 


1 
2 
3 
4 


Result  on 
Calves. 


40°  C.  ... 
oU^  C.  ... 


t» 


»» 


•  •  •  •  •  • 


5  minutes 


ti 


n 


»> 


Good  vesicles. 


i> 


» 


St 


f> 


n 


n 
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Table  I — amtintted. 


Xo.  of 
Experiment. 

Temperatare  to 
which  Exposed. 

Time 
Exposed 

■ 

Result  on 

1 
5 

5>®  C.  ... 

5  minutes 

Good  vesicles. 

6 

It 

ti 

1*                    n 

7 

•1             •  •• 

}« 

»♦                        M 

8 

5b"°  C.  ... 

n 

«t                        •• 

0 

i»       ••• 

II 

1 
Jt                        II                    . 

10 

57;^  C. 

•f 

• 

II                        II 

11 

II 

II 

l»                        It 

12 

11 

II 

II                        »l 

13 

58-5°  C. 

II 

Weak  yeeioles. 

14 

11 

II 

Nil. 

» 

15 

II 

II 

" 

IH 

60  C  ... 

II 

1 

17 

II 

II 

1 
II 

18 

»»       ... 

w 

1 
»» 

From  this  it  is  seen  that  the  lymph  was  potent  on  calves  after 
an  exposure  of  five  minutes  to  a  temperature  of  57*5°  C,  but 
failed  entirely  after  exposure  to  6(y^  C.  for  five  minutes. 

The  uniformity  of  the  results  is  remarkable. 


The  second  series  of  experiments  was  designed  to  show  the 
effect  of  these  temi)eratures  on  the  extraneous  organisms.  The 
procedure  was  the  same,  with  the  addition  that  before  the 
exposure  of  the  lymph  to  the  heat,  the  stock  tubes  were  violently 
shaken  so  that  the  water  became  clouded  from  admixture  with 
the  vesicular  material.  A  platinum  loopf  ul  of  the  mixture  was 
then  withdrawn,  and  agar  plates  established  in  the  usual  way. 
Again,  at  the  expiration  of  the  five  minutes  exposure,  another 
platinum  loopful  was  withdrawn  and"agar  plates  were  established 
as  before  ;  after  incubation  for  two  days  at  37^  C,  and  for  a 
further  period  of  five  days  at  room  temperature,  the  colonies 
that  had  developed  were  enumerated  and  compared.  As  before, 
the  day  after  the  exposure  of  the  lymph  to  the  heat,  trial  of  the 
vesicular  material  for  potency  was  mide  on  calves. 


Vha  resalts  are  set  out  in  the  following  table  :■ 
Table  II. 


Time       !      Beault 


c~  lime        I       iHBUit  on | 


OiMHt  ve«ole> 
Wnkvealclea 


Utvervnulll. 


IB  (Twr  nnali). 


It  will  be  seen  from  this  table  that  while  the  potency  of  the 
specific  germs  was  preBervei.!  in  veBiciilai  nuiteiiiii,  expoen-d 
to  a  temperature  of  ;i7-.'i''  C.  for  five  minutes,  the  t-xtraneouB 
organiems  underwent  ctmBiderable  and  in  some  cases,  very  great 
reduction  in  numbers. 
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In  two  instances  the  effect   of  a   second   exposure    for   five 
minutes  was  tried  a  week  after  the  first. 

The  results  are  set  out  in  the  following  table  : — 

Table  III. 


No.  of 
Experi- 
ment. 

• 

Temperature 
to  which 
Exposed. 

Time 
Kxpo.sed. 

Bosult  un 
Calves. 

No.  of  Colonies. 

Before          After 
Exposure.    Exposure. 

1 

Lymph  A. 

(   Ist  Exposure 

1    2nd       „ 

57*5°  C. 

5  minutes 

n 

Good  vesicles 

W                        ft 

940 
96 

1 

72 
72 

•! 

Ist 
2nd       ,. 

58-50  C. 

»♦ 

Few  papules 

860 
34 

31 
2 

3 

1st 
2nd       ., 

60©  0. 
*» 

n 

M 

Nil 

911 
29 

12 
11 

'1 

Lymph  B. 
Ist  Exposure 
2nd       „ 

57*5''  C. 

6  minutes 

»» 

Good  vesicles 

748 
54 

63 
38 

•i 

1st 
2nd       , 

68-50 C. 

n 

»» 

Few  papules 

791 
36 

22 
27 

•1 

Ist 
2nd       , 

fl(|OC. 

•• 

Nil 

830 
14 

35 
29 

In   one  instance   the   lymph    was    continuously   exposed    for 
10  minutes,  and  the  results  are  given  in  the  following  table  it- 

Tablb  IV. 


No.  of 
Experiment. 

Temperature 
to  which 
Exposed. 

Time 
Exposed. 

Besult  on 
Calves. 

No.  of  Colonies. 

Before     '      After 
Exposure.!  Exposure. 

1 
2 
8 

57-6^ C. 

68-50  C. 

6OOC. 

10  minutes 

u 

>• 

Few  vesicles 
Nil 

14.000 
15300 
1330 

• 

116 
48 
11 

6iS 

These  experiments  show  : — 

(1)  that  it  is  possible  for  the  vaccine  organism  to  withstand  a 

comparatively  high  temperature,  57'5°  C,  for  five 
minutes  without  loss  of  potency  ; 

(2)  that  the  lethal  point  is  a  very  exact  one — all  the  lymph 

gave  good  results  after  exposure  for  five  minutes  to  a 
temperature  of  57*5°  0.,  and  all  failed  entirely  after 
exposure  for  the  same  time  to  a  temperature  of  60°  C. 
At  58*5°  C.  only  a  feeble  result  was  obtained  or  none  ; 

(3)  that  there  appears  to  be,  on  the  part  of  the  vaccine 

organism,  a  greater  power  of  withstanding  the  effects  of 
high  temperature  than  that  possessed  by  the  extraneous 
organisms. 
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THE  DISINFECTANT  ACTION  OF  CHLOROFORM, 
AND  VARIOUS  OTHER  SUBSTANCES,  ON  THE 
SPECIFIC  AND  EXTRANEOUS  MICBO-OBGANISMS 
OF   VACCINE; 

By  Dr.  Alan  B,  Obebn. 

The  action  of  glycerine  as  ased  in  the  preparation  of  vaccine 
for  the  vaccination  of  the  human  subject  is  fairly  well  defined. 
When  employed  in  its  pure  state,  or  in  certain  degrees  of  dilution 
with  sterile  distilled  water,  its  action,  generally  speaking,  is 
germicidal  to  the  non-sporing  adventitious  bacteria  of  crude 
vaccine.  The  specific  organism  of  vaccine,  however,  in  marked 
contrast,  is  capable  of  resisting  this  destructive  action  of  glycerine, 
and  may  remain  potent  for  vaccination  for  considerable  periods  of 
time.  Together  with  the  specific  organism,  spore  bearing 
organisms  as  a  rule  show  considerable  powers  of  resistance. 
These  spore  bearing  organisms,  which  occasionally  occur  in 
vaccine,  are  practically  entirely  confined  to  the  mesenteric  group 
of  bacteria,  whose  high  power  of  resistance  to  sterilising  influences 
is  well  known.  The  length  of  life  of  the  non-sporing  extraneous 
o]*ganisms  in  the  presence  of  glycerine,  varies  within  well  defined 
limits.  As  a  rule  the  elimination  proceeds  rapidly  at  the  outset, 
and  then  gradually  diminishes,  leaving  a  comparatively  small 
number  of  organisms  to  be  dealt  with  towards  the  end  of  the 
process.  A  vaccine  is  not  entirely  freed  from  such  extraneous 
bacteria  in  less  time  than  from  four  to  six  iveeks.  At  that  time, 
or  indeed  for  long  after,  the  specific  vaccine  virus  usually  retains 
its  vitality  unimpaired,  having  resisted  the  destructive  action  of 
the  glycerine.  Since  this  is  so  it  seemed  very  desirable  to  know 
if  this  action  were  peculiar  to  glycerine,  or  whether  the  specific 
vaccine  virus  might  be  capable  of  withstanding  the  action  of  other 
substances  more  or  less  germicidal  to  ordinary  organisms. 

With  this  in  view,  experiments  were  instituted  in  July  1900  by 
preparing  vaccine  with  various  substances  in  place  of  glycerine, 
and  up  to  the  present  time  some  31  substances  have  been  used  for 
nearly  150  experiments.  These,  however,  do  not  complete  the 
series,  for  several  more  substances  remain  to  be  added  to  the  list, 
and  in  the  case  of  some  of  those  already  used,  repetition  may  be 
desirable  ;  consequently  this  paper  must  be  regarded  rather  as  a 
preliminary  report  than  as  a  final  statement. 

The  following  has  been  the  procedure  with  these  experi- 
ments : — 

In  the  case  of  Non-Volatile  Stibstafices. 

A.  Preparation. 

1.  Vaccine  pulp  was  cc^ected  from  calved  ander  the  aseptic 
conditions  obserred  at  these  laboratories. 


640 

2.  The  pulp  was  divided  into  tnfo  portions  of  known  weight 
(a)  to  be  used  in  bulk  or  in  smaller  weighed  quantitieB  for 
admixture  with  experimental  substances,  and  {b)  to  be  mixed 
with  four  times  its  own  weight  of  a  sterilised  solution  of  50  per 
cent,  pure  glycerine  and  distilled  water — the  laboratory  method 
of  preparing  glycerinated  vaccine.  This  portion  served  as  a 
control. 

No  less  weight  than  one  gramme  of  vaccine  pulp  was  used  with 
any  substance  for  any  one  experiment,  or  with  glycerine  solution 
for  a  control. 

3.  All  solid  and  some  fluid  experimental  substances  were  used 
in  solutions  of  known  strength. 

4.  Each  weighed  quantity  of  vesicular  material  was  ground  up 
by  means  of  a  sterilised  pestle  and  mortar  with  a  weighed 
quantity  of  either  the  experimental  substance,  or  of  50  per  cent, 
glycerine  and  water  solution  gradually  added. 

5.  Each  portion  of  vaccine,  when  intimately  mixed  with  the 
requisite  quantity  of  solution,  was  poured  into  sterilised  glass 
"  stock  tubes  "  of  3-5  cc.  capacity  and  of  the  shape  of  test  tubes. 
A  sterile  cork  was  then  firmly  inserted  into  the  mouth  of  each 
tube  in  such  a  way  that  the  top  of  the  column  of  fluid  and  the 
bottom  of  the  cork  were  in  contact,  with  the  intention  of 
excluding  air  as  far  as  possible.  The  corked  end  of  each  tul)e 
was  then  sealed  with  melted  paraffin. 

6.  After  mixing,  all  vaccines  were  kept  in  a  dark  cupboard  at 
room  temperature  and  were  only  temporarily  removed  when 
required  for  various  testing  purposes. 


B. — Examination  for  Extraneous  Organisms. 

1.  The  number  of  extraneous  organisms  present  in  a  platinum 
loopf ul  of  each  vaccine,  immediately  after  mixing,  was  ascertained 
bv  means  of  nutrient  agar-agar  plate  cultures  incubated  for 
48  hours  at  37*^C.,  and  for  72  hours  further  at  room  temperature. 
The  same  platinum  loop  was  used  throughout  the  experiments, 
and  in  every  case  one  platinum  loopful  of  the  mixture  was  the 
quantity  used  in  testing  vaccines  for  organisms  ;  except  in  a  few 
cases,  expressly  stated,  when  a  capillary  tubeful  was  used,  and 
also  in  cases  where  vaccine  pulp  and  experimental  solutions  did 
not  form  a  fluid  mixture,  when  a  needleful  was  used  on  each 
occasion. 

2.  Similar  plate  cultures  were  made  from  vaccines  24  and  48 
hours  after  mixing,  when  necessary,  and  always  from  each  vaccine 
on  the  8th  day  after  mixing.  Frequently  plates  were  poured  at 
the  end  of  the  2nd«  3rd,  and  some  subsequent  weeks  after  mixing. 
Corresponding  cultures  were  made  of  controls  in  every  cage. 
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0. — Examination  for  Potency, 

1.  The  potency  of  each  vaccine  and  it«  control  was  tested  by 
inoculating  calves  in  the  laboratory  routine  way  as  opportunity 
offered,  and  thia  was,  of  necessity,  at  irregular  intervals,  the 
number  of  experiments  rendering  a  uniform  method  of  procedure 
here  impossible.  In  Tables  A,  B,  C,  D,  E,  and  F,  the  latest  time 
of  testing  each  vaccine  is  noted.  This  does  not  by  any  means 
indicate  the  limit  of  potency,  unless  a  limit  be  expressly  stated, 
but  merely  the  latest  date  of  testing.  In  some  cases,  especially 
mentioned  later,  vaccines  whose  good  qualities  had  been  shown 
several  times  by  inoculations  on  calves,  were  used  for  the 
vaccination^of  children. 


In  the  case  of  Volatile  Substances. 

In  the  case  of  solutions  of  volatile  substances  the  only  modifi« 
cation  of  the  foregoing  procedure  was  : — 

(a.)  Instead  of  weighing  quantities  of  solutions,  the 
approximately  equivalent  volume  of  a  certain  known 
weight  was  determined  ;  this  volume  or  a  multiple  of 
it  could  at  any  time  be  easily  and  rapidly  measured  in 
a  pipette. 

(h.)  The  weighed  quantity  of  pulp  was  ground  up  and 
intimately  mixed,  by  means  of  a  sterile  pestle  and 
mortar,  first  with  sterile  distilled  water  imly^  in  amount 
equal  to  half  the  vohime  required  of  solution.  The 
experimental  solution,  made  of  double  the  strength 
required  by  the  experiment,  was  then  quickly  added 
to  complete  the  required  volume.  Thus  the  final 
solution  was  of  the  strength  required,  and  the  volatile 
portion  being  added  at  the  end  of  the  process,  rendered 
the  time  for  evaporation  of  the  volatile  body  as 
short  as  possible.  After  this  final  mixing,  the  vaccine 
was  rapidly  poured  into  stock-tubes,  which  were 
immediately  corked  and  sealed. 

It  should  be  remarked  that  this  series  of  experiments  deals 
solely  with  the  specific  organisms  of  crude  vaccine,  and  such 
extraneous  organisms  as  happen  to  be  in  it  at  the  time  of  collection. 
These  extraneous  bacteria  have  been  worked  out  in  detail  by 
Mr.  H.  S.  Fremlin,  and  appear  in  a  paper  deduced  from  the 
examination  of  500  separate  vaccines  in  the  Report  of  the  Medical 
Officer  of  the  Local  Government  Board,  1899-1900. 

Further,  the  vaccines  used  for  these  experiments  were  of  very 
indifferent  quality,  being  only  such  as  were  available  from  time 
to  time,  and  of  not  sufficiently  good  quality  for  issue  in  the 
ordinary  course.  It  may  be  safely  affirmed,  therefore,  that  the 
results  as  regards  potency  in  these  experiments,  would  have  been 
considerably  better  had  it  been  possible  to  use  vaccine  such  as  is 
ordinarily  issued. 


For  convenience  of  comparison  and  reference,  the  various 
substances  used  in  these  experiments  have  been  grouped  into  the 
following  classes : — 

Clabs  a. — Inorganic  Acid  and  Alkali. 

Class  B. — Disinfectant  Salts. 

Class  C. — Disinfectant  and  Other  Substances. 

Class  D. — Carbohydrates. 

Class  E.— Chloroform. 


Class  A. — Inorganic  Acid  and  Alkali. 

In  the  first  place  it  was  desired  to  ascertain  what  amount  of 
simple  inorganic  acid  or  of  alkali  the  specific  organism  of  crude 
vaccine  could  withstand  without  loss  of  potency,  and  secondly,  in 
what  degree  these  strengths  would  be  germicidal  to  the  extraneous 
organisms.  Hydrochloric  acid  and  sodium  carbonate  were  selecte<l 
for  the  acid  and  alkali  respectively.  Solutions  of  these  were  made 
with  distilled  water.  The  number  of  experiments,  the  various 
strengths  of  the  solutions,  and  the  results  of  their  actions  on  the 
organisms  are  shown  in  Table  A.  Each  vaccine  was  tested  by 
plate  cultivations  for  extraneous  organisms  at  the  end  of  the  first 
week  after  mixing,  and  for  potency  at  the  end  of  the  second  week. 

Fourteen  experiments  were  inade  with  hydrochloric  acid,  and 
fifteen  with  sodium  carbonate  in  various  strengths.  In  each  case 
one  part  by  weight  of  vaccine  pulp  was  mixed  with  four  times 
that  weight  of  solution.  It  will  be  observed  that  a  '75  per  cent, 
solution  of  hydrochloric  acid  and  distilled  water  seems  to  be  the 
border  line  of  acidity  at  which  the  specific  vaccine  organism  may 
or  may  not  survive  after  14  days  contact ;  for  while  every  vaccine 
mixed  with  a  solution  of  hydrochloric  acid  under  '75  per  cent, 
strength  gave  vesicles  after  inoculation,  the  three  vaccines  mixed 
with  the  '75  per  cent,  solution  gave  varying  results  ;  two  showed 
potency  and  the  third  non-potency  ;  while  of  those  vaccines 
mixed  with  strengths  of  hydrochloric  acid  above  '75  per  cent., 
every  one  was  non-potent.  Thus  '5  per  cent,  watery  solution  of 
hydrochloric  acid  seems  to  )>e  the  limit  of  acidity  that  can  be  used 
in  this  way  with  safety  to  the  specific  organism.  Of  the  sodium 
carbonate  solutions  on  the  other  hand,  the  borderline  of  alkalinity 
at  which  the  specific  organisms  may  or  may  not  be  rendered 
inactive,  seems  to  be  2  per  cent. ;  for  in  the  three  experiments  in 
which  this  strength  of  solution  was  used,  two  gave  vesicles  after 
jjioculation,  while  the  third  was  not  followed  by  vesiculation. 
The  1*75  per  cent,  solution  and  all  lesser  strengths  were  used  on 
vaccines  with  safety  to  the  specific  organisms,  and  the  2*25  per 
cent,  and  2*5  per  cent,  solutions  each  rendered  the  specific 
organisms  of  their  respective  vaccines  non-potent  by  the  fourteenth 
day  after  admixture. 

There  was  a  noticable  difference,  however,  at  the  siteB  of 
inoculation  on  the  calves  120  hours  after  vaccination  between 
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those  inoculated  with  the  higher  strength  of  acid  and  thosA 
inociihxted  with  the  higher  strength  of  alkaline  vaccines,  in  that 
the  former  showed  no  trace  of  reaction  whatever,  the  incisions 
being  completely  healed,  whilst  the  latter  showed  varying  degrees 
of  inflammatory  thickening  and  redness  along  the  lines  of 
incision,  though  no  vesicuiation,  suggesting  that  some  traces  of 
activity  still  remained  in  these  vaccines.  No  such  effect  as  that 
just  mentioned  followed  inoculations  of  a  calf  with  2*25  per  cent. 
and  2*5  per  cent,  watery  solutions  of  sodium  carbonate  alone 
unmixed  with  vaccine. 

The  extraneous  organisms,  as  Table  A  shows,  were  reduced  in 
numbers  in  the  presence  of  the  acid  solution  to  a  certain  extent. 
This  reduction  was,  however,  erratic.  In  the  alkaline  vaccines 
a  larger  number  of  extraneous  organisms  was  frequently  observed 
a  fortnight  after  mixing  than  was  found  to  be  present  originally. 
This  increase,  however,  was  not  constant,  and  included  only  one, 
or  at  most  two,  varieties  of  micro-organisms.  In  some  cases  the 
numbers  were  markedly  reduced. 

The  general  result  shown  therefore  is  that  calf  vaccine  is  more 
tolerant  of  an  inorgjinic  alkaline  (sodium  cjirbonate)  than  of  an 
inorganic  acid  (hj^drochloric  acid)  solution,  in  that  its  specific 
organisms  retain  their  potency  after  admixture  with  the  former  in 
a  solution  of  more  than  twice  the  strength  they  can  withstand  of 
the  latter. 


Class  B. — Disinfectant  Salts. 

This  group  consists  of  disinfectant  salts.  Their  variety,  strength 
of  solution,  and  general  effects  on  the  vaccine  organisms  are  shown 
in  Table  B.  These  vaccines. were  mixed  in  the  proportion  of  one 
part  ))y  weight  of  vesicular  material  and  four  times  that  weight 
of  solution. 

Sodium  hihorate  is  the  one  member  of  this  group  giving 
striking  results.  Four  experiments  were  made  with  it ;  in  the 
first  of  these  a  3*5  per  cent,  watery  solution  was  employed,  and 
in  the  remaining  three  cases  a  saturated  watery  solution  of  the 
salt.  The  most  noteworthy  feature  is  that  the  vaccines,  mixed 
with  these  solutions,  retained  their  potency  for  a  considerable 
time,  in  spite  of  the  very  rapid  and  marked  germicidal  effect 
exerted  by  the  salt  on  the  extraneous  organisms.  The  activity  of 
the  specific  virus  seemed  indeed  in  no  way  injured,  for  two  of  the 
series  were  potent  at  the  end  of  three  months  after  they  were 
mixed,  their  inoculations  on  calves  being  followed  by  vesicles  of 
very  good  quality.  The  first  of  these  four  vaccines  was  found  to 
be  inactive  when  inoculated  seven  months  after  it  was  mixed, 
but  so  was  its  control ;  and  this  is  not  surprising  considering  the 
poor  quality  of  the  vesicles  from  which  it  was  collected. 

In  the  first  three  experiments  noted  in  Table  B,  the  vaccine 
contained  extvaneous  organisms  considerably  in  excess  of  the 
average  number  ;  the  fourth  vaccine  contained  approximately  an 
average  number.     At  the  end  of  the  first  week  after  mixture, 
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however,  each,  even  of  tht»  first  three  vaccines,  contained  far  fewer 
extraneous  bacteria  than  their  respective  glycerine  controls, 
while  at  most,  the  time  required  for  the  complete  elimination  of 
extraneous  bacteria  in  each  of  4;he  four  experimental  vaccines 
was  half  that  necessary  to  obtain  a  corresponding  result  in  the 
controls. 

Altogether  one  may  say  that  biborate  of  soda  as  a  germicide 
for  the  preparation  of  vaccine  has,  in  this  number  of  experiments, 
given  good  results. 

A  fifth  experiment  with  this  substance  was  discarded,  and  is 
consequently  not  entered  in  Table  B  owing  to  the  occurrence  of 
bacillus  meseniericus  in  it ;  this  organism  persisted  in  both  the 
experimental  vaccine  and  its  control,  obscuring  the  growth  of  the 
other  organisms  on  the  agar-agar  plates.  Thus,  biborate  of  soda 
exerted  no  stronger  effect  on  this  spore-bearing  organism  than  did 
glycerine. 

Of  the  remaining  six  bodies  in  this  group — perchloride  of 
mercury,  potash  alum,  permanganate  of  potash,  sodium  sulphate, 
salicylate  of  soda,  and  quinine  hydrochlorate — each,  with  the 
exception  of  permanganate  of  potash,  showed  a  certain  amount 
of  germicidal  action  on  the  extraneous  micro-organisms,  though 
not  HO  strong  an  action  as  that  of  glycerine  on  the  controls,  and 
apparently  was  quite  innocuous  as  regartls  the  specific  virulence. 
The  one  exception,  permstnganate  of  potash,  was  tried  but  once, 
therefore  too  much  stress  must  not  be  laid  on  the  result. 
Generally  the  vesicles  yielded  by  the  foregoing  six  vaccines  were 
of  poorer  quality  than  those  following  the  inoculation  of  their 
controls.  For  this  reason,  the  further  use  of  theee  substances 
was  not  continued. 


Class  C. — Disinjeciant  and  other  Substances. 

This  class  contains  eleven  substances  which  give  the  results 
noted  in  Table  C.  One  part  by  weight  of  vaccine  was  added  to 
four  times  that  weight  of  solution,  except  in  the  cases  of  paraffin 
and  toluol. 

Of  the  eleven  substances  noted  in  the  table,  more  than  one  is 
deserving  of  individual  notice.     These  are  :— 

Bc*racic  Acid. — One  experiment  only  has  been  made  with  this 
substance  so  far,  and  in  this  a  saturated  watery  solution  of  the 
substance  was  used.  The  vaccine  became  free  from  extraneous 
organisms  at  the  end  of  the  third  week,  and  was  potent  for 
vaccination  at  the  end  of  three  months  from  the  date  of  mixing. 
The  control,  on  the  other  hand,  was  not  free  from  extraneous 
organisms  until  the  end  of  the  seventh  week  after  mixing. 
Horacic  acid  showed  an  action  similar  to  that  of  biborate  of  soda 
in  Class  B. 

Carbolic  Acid. — This  was  first  used  in  solution  in  distilled 
water  in  a  strength  of  1-500,  and  this  solution  proved  useless  as  a 
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germicide.  Afterwards  it  was  employed,  also  in  solution  in 
distilled  water,  in  strength  of  1-200, 1-100,  and  1-50,  and  in  the 
case  of  the  weakest  of  the  solutions  the  vaccine  was  freed  from 
extraneous  organisms  in  24  hours,  while  the  three  remaining 
vaccines  were  freed  from  extraneous  organisms,  two  in  twenty-four 
hours  and  one  in  one  week.  All  these  vaccines  gave  good  vesicles 
after  inoculation  on  calves  from  a  week  to  a  month  from  the  time 
of  mixing.  Carbolic  acid  in  watery  solutions  had  the  most  rapid 
germicidal  action  of  any  substance  experimented  with  up  to  this 
point  while  allowing  at  the  same  time  the  specific  organisms  to 
retain  their  activity.  When  these  vaccines  were  free  from  ex- 
traneous bacteria,  the  controls  still  contained  many  such  organisms 
and  indeed  were  not  free  from  them  until  the  end  of  a  month  to 
six  weeks  after  mixing. 

Carbolic  Acid  and  Olycerine. — Four  experiments  were  made 
with  carbolic  acid  in  solution  in  glycerine  in  strength  of  1-50, 
1-100, 1-200 ;  and  in  all  four  cases  the  vaccine  gave  no  cultiva- 
tions of  extraneous  organisms  on  agar-agar  plates  at  the  end  of  the 
first  week.  When  subsequently  tested  for  potency  two  of  these 
vaccines  were  active  at  the  end  of  the  first  week  and  two  at  the 
end  of  one  month  from  the  date  of  mixing,  but  in  all  cases  the 
resulting  vesicles  were  not  of  such  a  good  character  as  those  of  the 
respective  controls. 

These  vaccines,  compared  with  those  mixed  with  carlx)lic  acid 
in  solution  in  water,  showed  rather  slower  progress  in  the 
elimination  of  extraneous  bacteria,  though  in  all  cases  the  progress 
was  much  more  rapid  than  in  the  case  of  the  glycerinated  controls 
which  were  not  freed  from  extraneous  germs  until  the  end  of  four 
to  six  weeks  from  the  time  of  mixing. 

Lysol. — This  substance  was  used  in  one  experiment  and  had  a 
germicidal  action,  stronger  in  the  first  week  and  less  strong  after- 
wards than  the  glycerine  in  the  control.  The  experimental  vaccine 
was  potent  at  the  end  of  three  months.  On  the  whole,  it  seems 
probable  that  a  stronger  solution  of  lysol  than  1-500  might  be 
safely  employed  in  similar  experiments. 

Formalin, — In  two  experiments,  in  strengths  of  1-200  and 
1-1,000  in  distilled  water  respectively,  this  substance  was 
germicidal  to  the  specific  as  well  as  to  the  non-specific  organisms 
of  vaccine  in  seven  days.  In  the  strength  of  1-10,000  in  distilled 
water,  however,  while  the  extraneous  organisms  were  killed  at 
the  end  of  one  week,  the  specific  organisms  were  alive,  though 
but  poor  vesicles  followed  the  inoculation  of  a  calf  with  the 
vaccine. 

Paro^n.— This  was  liquid  paraffin  of  the  kind  used  for 
illuminating  purposes,  and  frequently  also  for  cleaning  woodwork 
and  fittings  in  laboratories.  Crude  vaccine  pounded  in  a  mortar 
with  this  substance  will  not  form  a  fiuid  mixture  but  a  sticky 
mass,  which  is  probably  dehydrated  to  a  certain  extent  by  the 
paraffin.     In  these  experiments  the  vaccine  was  pounded  with 
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paraffin  until  such  a  masB  was  formed  ;  this  was  ii^serted  into  a 
stock  tabe  and  the  stock  tube  was  then  filled  with  paraffin,  corked 
and  sealed.  So  far  from  having  a  germicidal  action  on  the 
extraneous  organisms,  these  had  increased  to  treble  or  more  their 
original  number  at  the  end  of  the  first  week,  and  a  progressive 
increase  was  maintained  afterwards.  The  specific  organisms  lived 
during  this  process,  for  inoculations  of  the  two  vaccines  on  a  calf 
at  the  end  of  four  and  five  months  respectively,  from  the  date  of 
mixing,  were  followed  by  well  formed  vesicles. 

The  remaining  five  substances  of  this  group — ^iodine,  iodine 
and  iodide  of  potassium  (Gramas  solution),  ethyl  alcohol,  toluol, 
and  ether — eliminated  the  extraneous  bacteria  of  Iheir  respective 
vaccines  in  varying  degrees  of  rapidity,  and  all  in  their  higher 
strengths  more  quickly  than  the  glycerine  of  their  controls.  But 
also  they  destroyed  the  potency  of  the  specific  organisms,  in  some 
cases  in  very  short  periods  of  time. 

The  specific  virus  then  presents  but  little  difference  from  the 
extraneous  organisms  in  resistance  to  the  action  of  these  last  five 
substances. 


Glass  D. — Carbohydrates. 

The  first  substance  of  this  group  experimented  with  was  a  sugar 
— dextrose.  This  is  the  first  experiment  noted  in  Table  D. 
The  va<;cine  prepared  with  a  solution  of  this  sugar  showed 
such  a  decided  lessening  of  extraneous  organisms  at  the  end 
of  the  first  week  after  mixing,  and  subsequently,  with  retained 
vitality  of  specific  germs,  that  a  series  of  experiments  was  begun 
with  this  and  other  carbohydrates  which  could  be  obtained 
commercially.  These  were  three  glucoses — dextrose,  levulose, 
and  galactose  ;  four  saccharoses — cane  sugar,  lactose,  maltose,  and 
raffinose  ;  and  four  amyloses — starch,  glycogen,  dextrine  and 
saccharine. 

These  were  emjiloyed  in  the  strength  of  saturated  watery  solu- 
tions ;  one  part  by  weight  of  vaccine  pulp  was  mixed  with  four 
times  that  weight  of  solution  in  each  case. 

TJie  Olticoses, — The  three  glucoses  acted  on  the  whole  in  a  very 
uniform  way.  They  showed  a  marked  germicidal  action  on  the 
extraneous  bacteria  of  their  respective  vaccines,  and  this  property 
was  most  strongly  marked  perhaps  with  dextrose  in  the  first 
experiment  noted  in  Table  D,  where  there  were  originally 
present  30,000  extraneous  micro-organisms  per  loopful  of  vaccine. 
At  the  end  of  the  first  week  this  number  had  diminished  to 
2,400  per  loopful  of  experimental  vaccine,  and  to  2,060  per  loopful 
of  the  control,  while  the  total  elimination  of  these  organisms 
occurred  at  the  end  of  eight  weeks  in  the  experimental  vaccine, 
and  at  the  end  o\'  seven  weeks  in  the  control.  In  the  remaining 
two  experiments  with  dextrose,  in  the  two  with  levulose,  and  in 
the  one  experiment  with  galactose,   a  similar  germicidal  actiou 
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was  mauifested,  the  glycerine  of  the  controls  having  a  rather 
more  rdipid  action  in  each  case.  There  seems  to  have  been  uo 
harmful  action  exerted  on  the  specific  organisms  of  the  vaccines 
by  these  substances,  for  good  vesicles  followed  inoculation  of  the 
vaccines  in  all  cases  from  two  to  eight  weeks  after  mixing. 

The  Saccharoses, — These  substances,  with  two  exceptions, 
closely  followed  the  action  of  the  glucoses  both  as  regards 
germicidal  action  on  extraneous  organisms  and  absence  of  any  ill 
effect  on  specific  germs.  Two  important  exceptions,  however, 
occurred  in  lactose  and  maltose.  In  four  experiments  with 
lactose  and  one  with  maltose  there  appeared  to  be  not  only  an 
absence  of  germicidal  action  on  the  extraneous  micro-organismi 
of  the  vaccines,  but  on  the  contrary  there  was  a  marked  tendency 
for  the  solutions  of  the  two  sugars  to  act  as  nutrients,  whereby 
the  extraneous  micro-organisms  increased  greatly  in  number, 
especially  in  two  of  the  experiments  with  lactose.  In  none  of 
these  cases,  however,  was  any  injury  of  specific  germs  apparent, 
for  inoculations  of  the  vaccines  on  calves,  in  some  cases  at  the  end 
of  three  or  four  months  after  mixing,  were  followed  by  good 
vesicles,  though  these  were  not  of  better  quality  than  the  vesicles 
yielded  by  the  controls. 

Th'i  AmyliMes. — Of  these  glycogen  and  dextrine,  in  two 
experiments  each,  showed  actions  strongly  resembling  those  of  the 
f^lucoses,  and  of  cane  sugar  and  raftinose  in  the  saccharose  series, 
in  their  germicidal  powers  on  extraneous  organisms,  and  in  their 
apparent  inability  to  affect  injuriously  the  specific  germs.  Starch 
on  the  other  hand  resembled  somewhat  the  actions  of  lactose  and 
maltose  in  that  it  showed  no  deleterious  action  on  the  speciticgerms, 
and  allowed  an  increase  in  extraneous  organisms.  Saccharine 
in  the  two  experiments  made  with  it,  showed  the  strongest 
germicidal  action  of  any  of  this  series  of  carbo-hydrates,  for  in 
each  of  the  experiments  the  extraneous  bacteria  disappeared  more 
quickly  than  in  the  case  of  either  of  the  glycerine  controls,  and 
in  spite  of  this  ihe  specific  organisms  were  apparently  not  harmed, 
judging  from  the  good  quality  of  the  vesicles  following  inoculations 
of  the  vaccines  four  and  five  weeks  after  they  were  mixei  with 
their  solutions. 

The  majority  therefore,  of  these  carbo-hydrates  have  shown 
interesting  characteristics  in  their  germicidal  action  on  the 
organisms  of  crude  calf  vaccine.  Why  sugars,  as  in  the  instance 
of  dextrose  and  lactose,  should  possess  such  diametrically  opposed 
germicidal  characteristics,  it  is  difficult  to  say.  No  fermentation 
or  any  other  sign  of  decomposition  was  noticed  in  any  vaccine 
of  this  carbohydrate  series. 


Class  1^.— Chloroform. 

This  substance  might  have  been  included  in  one  or  other  of  the 
foregoing  groups.  But  the  results  obtained  by  its  use  have  been 
oxceptional,  and  it  will   be  advantageous  to  consider  its  action 
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separately.  It  has  been  used  in  various  ways,  the  first  of  which 
was  admixture,  in  various  proportions,  of  vaccine  pulp  with  sterile 
distilled  water  saturated  with  chloroform. 


I.— Admixture  op  Vaccine  Pulp  with  Sterile  Distilled 
Wateu  Saturated  with  Chloroform. 

A  slight  modification  of  method  in  mixing  was  adopted  in  this 
preparation  of  vaccine  owing  to  the  extreme  volatility  of 
chloroform,  whether  in  its  pure  state  or  in  saturated  watery  solu- 
tion.   The  modified  procedure  was  as  follows  : — 

A  stock  bottle  of  chloroform  wat^r  was  kept  for  use,  prepared 
in  the  following  way  ;  that  is  to  say  pure  chloroform,  specific 
gravity  1*490,  was  poured  into  a  clean  sterile  glass  bottle  of  one 
half  litre  capacity  to  the  depth  of  about  one  inch,  and  sterile 
distilled  water  was  added  so  as  to  nearly  fill  the  bottle.  The 
whole  was  then  shaken,  and  half  an  hour  later  was  considered 
ready  for  use,  the  minute  droplets  of  chloroform  having  by  that 
time  separated  from  the  water,  so  that  all  excess  of  chloroform 
rested  at  the  bottom  of  the  bottle.  By  retaining  this  excess  in 
the  bottle,  the  constant  saturation  of  the  water  with  chloroform 
was  assured,  such  saturation  being  1  part  of  chloroform  in  200 
parts  of  distilled  water. 

A  weighed  quantity  of  crude  calf  vaccine  was  passed  through 
Dr.  Blaxall's  modification  of  the  Chalybaus  machine,  by  which 
process  it  was  very  finely  ground  into  a  soft  homogeneous  mass. 
This  ground  up  pulp  was  then  placed  in  a  sterile  mortar,  and  the 
amount  of  chloroform  water  to  be  added  was  determined  by 
rolutne.  In  the  preliminary  mixing  of  vaccine  and  chloroform 
water  in  the  mortar,  only  half  the  total  quantity  of  chloroform 
water  to  be  used  for  the  experiment  was  taken,  the  remainder 
being  added  later.  I  found  it  most  convenient  to  retain, 
for  use  as  required,  the  first  half  of  the  quantity  of  solution  in  the 
graduated  pipette  in  which  it  was  measured  ;  for  this  pipette 
if  laid  horizontally  on  the  top  of  a  glass  beaker,  or  on  some  con- 
venient piece  of  apparatus  on  the  bench,  allowed  of  a  minimum 
amount  of  evaporation  of  chloroform  from  the  solution  owing  to 
the  small  area  of  fiuid  exposed  to  the  air,  and  at  the  same  time  it 
was  conveniently  placed  for  use,  for  by  slightly  tilting  up  the 
suction  end  of  the  pipette  from  time  to  time,  a  few  drops  of 
solution  easily  dropped  from  the  nozzle  into  the  mortar  containing 
the  vaccine.  This  ground  up  vaccine  was  continually  stirred  with 
the  pestle,  five  or  six  drops  of  chloroform  water  being  added  to  it 
at  a  time  until  an  intimately  mixed  semi-fluid  substance  was 
obtained.  Any  chloroform  water  remaining  in  the  pipette  was 
then  added  in  bulk,  quickly  stirred  up,  and  the  resulting  mixture 
was  poured  into  stock  tubes,  each  stock  tube  being  filled  to 
i)  if  or  ^  of  its  capacity  according  to  the  different  proportions 
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of  vaccine  and  solutionB  to  be  used.  The  capacity  w^  previougly 
estimated  with  the  cork  m  situ  in  the  tube,  and  the  estimated 
depth  marked  on  the  tube  with  a  grease  pencil,  together  with 
the  level  occupied  by  the  cork  inside  the  tube.  The  remaining 
space  of  each  stock  tube  was  filled  up  with  chloroform  water 
directly  from  the  stock  bottle  and  the  tube  was  then  rapidly 
corked  and  sealed.  Especial  care  was  taken  to  leave  no  air  space 
between  the  top  of  the  column  of  fluid  and  the  bottom  of  the 
cork.  Finally  each  tube  was  shaken  for  one  or  two  minutes,  after 
which  the  contents  appeared  homogeneous. 

This  method  may  seem  less  accurate  than  that  used  for  non- 
volatile bodies,  but  with  a  very  little  experience  of  its  use  the  process 
becomes  almost  if  not  quite  as  exact  as  if  the  required  amount  of 
fluid  were  weighed.  For  with  the  most  careful  weighing  some 
amount  of  variation  from  the  exact  proportions  must  occur  in  a 
final  mixture  of  vaccine  pulp  and  solution  owing  to  the  varying 
amount  of  moisture  present  in  vaccines  at  the  time  of  their  col- 
lection. This  amount  of  moisture  varies  considerably.  More- 
over, the  foregoing  method  of  mixing  chloroform  water  and  vaccine 
has  the  all  important  advantage  in  ensuring  the  presence  of 
chloroform  in  the  finally  added  solution  in  its  full  strength  of 
saturation. 

Until  all  the  extraneous  micro-organisms  were  killed  the  stock 
tubes  of  these  vaccines  were  only  disturbed  to  momentarily  remove 
the  corks  for  the  purpose  of  making  the  necessary  plate  culti- 
vations. In  the  case  of  several  of  the  series,  when  the  vaccines  no 
longer  showed  any  growth  of  extraneous  organisms,  it  was  desired 
to  get  rid  of  the  chloroform,  and  leave  the  vaccine  in  the  presence 
of  distilled  water  only.  For  this  purpose  the  stock  tubes  of  vaccine 
were  placed  uncorked  in  large  test  tubes  kept  in  a  vertical  position  and 
with  the  mouth  of  each  test  tube  lightly  plugged  with  cotton  wool  ; 
the  whole  proceeding  was  carried  out  under  aseptic  precautions. 
The  vaccines  were  kept  thus  from  one  to  two  days,  and  at  the  end 
of  this  time  it  was  found  by  means  of  various  tests,  more  notably 
by  treating  vaccine  with  a  primary  amine  and  an  alcoholic  solution 
of  caustic  potash,  th^t  all  trace  of  chloroform  had  disappeared  from 
them.  This  was  an  easy  way  of  completely  freeing  the  vaccines 
from  the  presence  of  the  germicide  when  its  work  had  been  done,  in 
order  to  prolong  the  vitality  of  the  specific  germs  for  as  long  a 
period  as  possible. 

Table  E  gives  the  various  details  of  these  experiments  with 
vaccine  and  chloroform  water. 

\b  shown  in  this  table  19  experiments  were  made  by  the 
method  just  described,  with  the  result  that  though  several  of 
the  vaccines  originally  contained  extraneous  organisms  in 
numbers  considerably  above  the  average  for  crude  calf  vaccine, 
yet  no  vaccine  showed  any  extraneous  growth  on  plate  cultivation 
after  the  eighth  day  after  it  was  mixed,  while  the  majority  of 
vaccines  showed  no  growth  on  the  seventh  day,  and  may  possibly 
have  been  free  from  extraneous  organisms  even  earlier,  for  in  four 
cases  where  cultivations  were  made  24  hours  after  the  vaccine  were 
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mixed  no  growth  appeared  on  the  agar-agar  plates.  In  all 
the  controls  extraneous  growth  appeared  at  least  ap  to  the  end  of 
the  fourth  week,  and  in  some  cases  up  to  the  end  of  the  sixth  or 
eighth  week.  In  every  case  these  cultivations  were  made  from 
a  platinum  loopful  of  vaccine,  but  iu  two  of  the  experiments, 
Nos.  17  and  19,  cultivations  were  also  made  from  a  capillary 
tubeful  of  vaccine,  at  the  end  of  the  first  week,  and  24  hours 
after  mixing,  respectively,  and  in  each  case  no  extraneous 
organisms  were  present.  Mr.  H.  S.  Fremlin  kindly  poured  the 
plates  of  the  former  of  these  two  vaccines  at  my  request. 

The  potency  of  these  vaccines  prepared  with  chloroform  water 
has,  I  think,  been  very  satisfactory  ;  many  of  the  series  were 
potent  at  the  end  of  five  and  six  months,  and  in  one  case  at  the 
end  of  seven  months  from  the  date  of  mixing,  while  the  character 
of  the  vesicles  yielded  after  inoculations  of  calves  has  been  almost 
uniformly  good.  In  no  case  did  a  vaccine  show  a  shorter  period 
of  potency  than  its  control  ;  but  on  the  contrary,  six  controls 
failed  to  show  any  sign  of  vesiculation  after  inocalation  on  a  calf 
when  the  corresponding  experimental  vaccines  gave  well-marked 
vesicles,  though  not  vesicles  of  first-rate  quality. 

Further  experiments  are  necessary  to  show  the  optimum 
quantity  of  chloroform  water  to  add  to  vaccine  in  proportion  to 
its  weight.  In  cases  where  it  is  required  to  free  a  vaccine  from 
its  extraneoufi  organisms  in  24  hours,  probably  it  would  be  better 
to  add  five  or  six  times  the  weight  of  chloroform  watei*  in  pro- 
portion to  the  weight  of  vaccine  ;  and  this  proportion  does  not 
seem  to  be  inconsistent  with  duration  of  potency,  for  two  vaccines 
so  prepared  were  potent  at  the  end  of  five  months.  Should, 
however,  it  be  found  that  for  duration  of  potency  of  a  vaccine 
four  times  its  weight  of  chloroform  water  is  better,  the  excess  of 
fluid  could  be  poured  away  from  a  vaccine  as  soon  as  it  was  free 
from  extraneous  bacteria. 

In  order  to  demonstrate  this  chloroform  water  method  more 
minutely,  vaccine  pulp  was  taken  at  random  and  mixed  by 
the  foregoing  method  with  four  times  its  weight  of  chloroform 
water  (experiment  No.  14,  Table  E).  This  vaccine  originally 
showed  195,000  colonies  of  extraneous  micro-organisms  per 
^platinum  loopful,  and  subsequent  plate  cultivations  were  made  at 
the  end  of  24  hours,  and  on  the  3rd,  5th,  7th,  and  14th  days,  the 
stock  tube  being  opened  momentarily  only  for  the  platinum  loop 
to  be  filled  with  vaccine,  after  which  it  was  immediately  re- 
'Corked  and  re-sealed.  Plate  cultivations  of  the  control  were  made 
at  the  end  of  the  first  and  every  subsequent  week  up  to  the 
seventh,  when  no  growth  of  extraneous  organisms  appeared.  The 
results  of  these  various  cultivations  are  shown  in  the  following 
scheme : — 
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SCHEMB  OF  Experiment  No.  14  in  Table  E^ 

Numhej*  of  Colonies  of  extrafieous  Organistns  at  Mixing 

Vaccine :— 195,000. 
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Thus  this  vaccine,  which  was  collected  from  very  poor  quality 
vesicles,  and  which  contained  by  far  the  greatest  number  of 
extraneous  prganisms  of  any  vaccine  of  this  series,  was  freed  from 
them  at  the  end  of  the  seventh  day  after  it  had  been  mixed  with 
chloroform  water,  while  its  glycerine  control  did  not  become  free 
from  extraneous  organisms  until  the  end  of  the  seventh  week. 

The  potency  of  this  experimental  vaccine  was  repeatedly 
demonstrated  by  vesicles  following  its  inoculation  on  calves,  and 
subsequently  it  was  used  for  the  vaccination  of  children.  Three 
weeks  after  the  vaccine  had  been  mixed  with  chloroform  water 
two  children  were  vaccinated  in  five  insertions  each  with  the 
vaccine.  On  the  eighth  day  following,  good  sized  well  developed 
vesicles  were  seen  at  the  site  of  each  insertion.  The  vesicles  and 
areolae  were  quite  normal  in  appearance  in  each  instance. 

Five  weeks  from  the  date  of  mixing,  five  children'  were 
vaccinated  in  five  insertions  each  with  this  vaccine,  and  on  the 
eighth  day  following  four  of  the  children  showed  fivjs  vesicles 
each,  while  the  fifth  child  had  only  three  vesicles.  The  vesicles 
and  areolae  were  quite  normal. 
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Well  developed  vesicles  followed  the  iuociilatioii  of  this  vaccine 
on  several  occasions  on  which  it  was  inoculated  on  calves.  On 
the  last  occasion,  five  months  from  the  date  of  mixing,  moderate 
vesicles  only  resulted.  At  the  same  date,  however,  the  glycerine 
control  was  no  longer  potent. 


II.— Admixture  op  Vaccine,  Glycerine,  and  Distilled 
Water  saturated  with  Chloroform. 


This  is  the  second  way  in  which  chloroform  has  been  used  in 
these  experiments.  It  seemed  doubtful  at  the  outset  whether  any 
germicidal  action  quicker  than  that  of  glycerine  would  be  induced 
by  this  method,  as  chloroform  and  pure  glycerine  will  not  mix. 
A  qaicker  germicidal  action,  however,  was  found  to  occur. 

The  procedure  adopted  in  this  case  was  to  take  a  weighed 
portion  of  vaccine  that  had  been  ground  up  in  the  special  machine 
before  mentioned.  This  ground  up  vesicular  material  was 
intimately  mixed  by  means  of  a  pestle  and  mortar,  with  twice  its 
own  weight  of  glycerine,  and  stock  tubes  were  filled  with  the 
mixture  to  |,  g.  or  ^  of  their  capacity,  which  was  previously 
estimated  with  the  cork  in  sitt4.,  and  this  distance  marked  on  the 
tube  with  a  grease  pencil,  together  with  the  level  occupied  by  the 
cork  inside  the  tube.  The  remaining  space  in  the  tube  was  tilled 
with  chloroform  water  directly  from  the  stock  bottle,  and  each 
tube  was  corked  and  sealed  immediately. 

Table  F  gives  the  details  of  the  experiments,  sevenin  number. 

It  will  be  seen  from  this  Table  that  the  longest  time  occupied 
in  destroying  the  extraneous  organisms  of  any  vaccine  was  15 
days,  and  the  shortest  time  one  week.  Thus  the  germicidal 
action  of  chloroform  water  and  glycerine  was  found  to  be  more 
prolonged  than  the  action  of  chloroform  water  alone  on  the 
extmneons  micro-organisms  of  crude  vaccine.  Hut  on  the  other 
hand  it  was  much  quicker  than  the  action  of  a  50  per  cent,  solu- 
tion of  glycerine  and  water,  for  none  of  the  controls  of  these 
vaccines  were  free  from  extraneous  bacteria  before  the  end  of  the 
5th,  6th  or  8th  week  after  mixing.  It  should  also  be  noted  that 
none  of  these  experimental  vaccines  were  tested  for  extraneous 
organisms  earlier  than  the  end  of  the  first  week  after  mixture, 
and  their  germicidal  action  may  have  been  quicker  than  is  noted 
in  Table  F. 

The  potency  of  these  seven  exj>erimental  vaccines  is,  I  think, 
able  to  bear  comparison  with  those  prepared  with  chloroform 
water  alone,  for  good  vesicles  were  obtained  by  inoculating 
calves  with  them,  five,  six  and  seven  months  after  they  were 
mixed.  No  vaccine  of  the  series,  however,  showed  potency  after 
its  control  had  become  inactive,  difiiering  in  this  respect  from  five 
vaccines  prepared  with  chlorotonn  water  alone. 
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III. — Vaccine  and  Pure  Chloroform. 

Three  experiments  have  been  made  with  vaccine  and  pure 
chloroform.  The  two  substances  do  not  form  a  fluid  mixture, 
consequently  the  vaccine  was  merely  placed  in  a  stock  tube  which 
was  then  filled  up  with  chloroform.  In  the  three  experiments, 
while  no  f^rowth  of  adventitious  organisms  occurred  24  hours 
after  mixing  on  agar-agar  plates  ;  in  only  one  case  did  a  possible 
vesicle  follow  the  inoculation  of  a  calf  with  the  preparation,  one 
week  after  mixing.  No  trace  of  vesiculation  was  seen  in  the 
case  of  the  other  two. 

Experiments  are  being  made  by  adding  a  few  drops  of  pure 
chloroform  to  stock  tubes  of  vaccine,  prepared  by  the  chloroform 
methods  I.  and  II. 


Conclusions. 

A  striking  circumstance  becomes  evident  in  a  series  of  these 
experiments  as  they  are  noted  in  detail  in  the  various  tables, 
namely  that  the  specific  vaccine  virus  can  withstand  the  action 
of  several  substances  besides  glycerine,  which  kill  in  part  or 
wholly  the  extraneous  organisms ;  in  other  words,  that  these 
substances  appear  to  have  a  "selective"  germicidal  action  on  the 
micro-organisms  of  crude  calf  vaccine.  While  the  great  majority 
of  substances  experimented  with  have  shown  this  property — and 
not  the  least  interesting  are  several  members  of  the  carbohydrate 
group — a  careful  consideration  of  the  whole  of  the  experiments 
shows  that  four  substances  in  particular  are  of  great  interest  on 
account  of  their  strong  selective  germicidal  qualities  compared 
with  glycerine.  These  substances  in  the  order  in  which  they 
appear  in  this  paper  are  (i.)  sodium  biborate,  (ii.)  boracic  acid, 
(iii  )  carbolic  acid,  (iv.)  chloroform,  and  possibly  a  fifth,  saccha- 
rine. From  these  four  or  five  substances,  chloroform  stands  out 
conspicuously  when  employed  as  a  saturated  watery  solution, 
and  also  when  used  in  the  same  solution  with  the  addition  of 
glycerine.  Under  the  action  of  these  solutions  of  chloroform,  I 
have  found  that  the  extraneous  micro-organisms  of  crude  calf 
vaccine  have  been,  as  a  rule,  eliminated  in  from  24  hours  to  seven 
days,  while  the  specific  organisms  have  survived  in  every  case  as 
long  as  the  specific  organisms  in  the  glycerine  controls,  and  in  six 
cases  for  a  longer  period  than  in  those  controls.  In  the  case  of  a 
watery  solution  of  chloroform,  one  is  enabled  to  do  what  would 
be  impossible  in  the  case  of  a  non-volatile  substance,  namely,  to 
allow  the  germicide  (chloroform)  to  evaporate  from  the  vaccine 
under  aseptic  precautions  when  once  all  the  extraneous  bacteria 
have  been  killed,  and  thus  to  preserve  the  purified  vaccine  in  the 
presence  of  a  small  or  moderate  amount  of  sterile  distilled  water. 

So  far  chloroform  has  been  used  in  only  20  to  30  experiments, 
but  it  would  seem  well  worth  while  to  continue  these  observa- 
tions, for,  should  a  larger  number  substantiate  the  results  I  have 
already  obtained,  the  use  of  chloroform  in  the  preparation  of 
vaccine  would  prove  of  considerable  value. 
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THE  EFFECT  OF  DESTCCATTON  ON  CALF  LYMPH; 


By  Dr.  F.  R.  Blaxall. 


Vesicles  were  collected  from  a  calf  120  hours  after  vaccination, 
and  the  weight  ascertained.  The  vesicular  material  was  then 
transferred  to  a  sterile  porcelain  dish  and  dried  over  sulphuric 
acid  in  vacuo.  The  vacuum  was  obtained  by  means  of  a  Fleuss 
pump.  After  24  to  48  hours  of  this  treatment  the  lymph  was 
found  to  be  quite  dry,  and  was  then  powdered  in  a  sterilised  glass 
mortar.  Lest  during  this  process  moisture  should  have  been 
absorbed  from  the  atmosphere,  the  powdered  lymph  was  subjected 
to  a  second  drying.  It  was  then  weighed,  and  the  loss  of  weight 
during  the  process  of  desiccation  ascertained.  The  lymph  powder 
was  stored  in  small  glass  tubes,  hermetically  sealed.  It  was 
subjected  to  two  teste ;  first,  as  to  whether  the  dried  lymph 
retained  its  vaccinating  properties  ;  and,  secondly,  as  to  the  effect 
of  desiccation  on  the  extraneous  organisms. 

Likss  of  Weight. — The  diflPerence  between  the  weights  of  the 
fresh  vesicular  material  and  the  dried  powder  was  found  to  be 
considerable  and  is  recorded  in  Table  I. 

Vdccinating  j)roj)ertiP8, — Trial  was  made  on  calves  of  the  dried 
lymph  in  three  ways,  first  by  putting  in  a  little  of  the  powder  into 
incisions  of  the  skin,  secondly  by  mixing  some  of  the  powder  with 
a  little  distilled  water  and  inoculating  incisions  with  this  mixture, 
and  thirdly  by  inoculating  the  incisions  with  a  mixture  of  the 
powder  and  glycerine.  These  three  methods  of  application  gave 
equally  good  results. 

Up  to  the  present,  vesicles  have  been  collected  from  four  calves 
and  dried  separately.  These  dried  lymphs  have  been  under 
observation  now  for  five  months  in  three  instances,  and  four 
months  in  one,  and  have  yielded  good  vesicles  when  trial  was 
made  on  calves  after  lapse  of  these  intervals.  It  may  be  said  of 
these  lymphs  that  two  at  least  were  not  of  such  quality  when 
collected  from  calves  as  to  suggest  that  under  the  ordinary 
circumstances  of  glycerination  their  potency  would  have  been 
retained  for  so  long  a  time. 

Extraneous  organisms. — Immediately  after  the  drying  of  the 
vesicular  material,  a  platinum  loopful  of  the  powder  was  with- 
drawn and  agar  plates  were  established  and  incubated  in  the  usual 
way.  It  was  found  that  a  considerable  number  of  colonies 
developed  on  the  plates.  The  average  number  of  colonies 
obtained  in  this  way  from  the  powders  was  2,857.  The  organisms 
were  those  habitually  met  with  in  glycerinated  calf  lymph  and 
consisted  almost  entirely  of  staphylococci,  albus  and  aureus.  It 
was  not  practicable  to  institute  a  comparison  between  the  number 
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of  extraneons  organisms  present  in  the  lymph  before  and  after 
desiccation  owing  to  the  ditticnlty  of  examining  equal  quantities ; 
nor  is  it  a  matter  of  mnch  importance,  though  taking  into  con- 
sideration the  great  uncertainty  in  yield  of  the  material  after 
desiccation  it  may  be  inferred  that  a  considerable  nnmber  of 
organisms  were  actually  eliminated  in  the  process  of  drying. 

Farther  examinations  of  the  extraneous  organisms  present  in  the 
powders  were  carried  out  from  time  to  time  and  showed  that  they 
were  dying  out  slowly,  though  up  till  five  months  the  elimination 
in  no  case  had  been  complete. 

In  one  instance,  Experiment  3,  Tables  I.  and  II.,  Dr.  Green,  who 
most  kindly  has  carried  out  the  major  portion  of  this  work  for  me, 
has  subjected  the  powder  to  the  influence  of  chloroform  vapour 
to  ascertain  whether  by  these  means  the  extermination  of  the 
extraneous  organisms  might  be  liastened.  The  results  obtained 
as  well  as  those  of  the  periodical  examinations  are  set  forth  in  the 
following  Tables  I.  and  11. 

Table  I. 


No.  of 

Kxperi- 

inent. 

Weight  of 

Pulp 

in  frrammes. 

,      Weiffht  of 
Dried  I'ulp  in 
IfraniintN. 

Differences 
Weijrht. 

in 

Result  on  Oalven. 

1 

12-0 

3:") 

8-5 

Good  vehicles  5  months  after 
dryinjr. 

2 

15-8 

51 

10-7 

n                     t*                      n 

3 

3-0 

M 

1  9 

««                      n                      «« 

4 

r».4 

1-9 

3-6 

Good  veHiclcs  4  months  aft«r 
dryinir. 

Table  II. 


No.  of 
Experiment 


No.  of  Colonies. 


At  Drying. 


At  end 
of  iRt  week. 


At  end 
of  4th  w^ek. 


At  end 
of  30th  week. 


1 

uem 

urn 

1,340 

107 

2 

s/wo 

.500 

780 

113 

3 

4,100 

400 

490 

70 

4 

.MOO 

1,400 

686 

148 

Thus  the  experiments  show  that  the  vaccine  organism  can  with- 
stand desiccation  for  as  long  a  period  as  four  months  without  loss 
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of  vitality,  and  that  in  this  respect  it  appears  to  possess  greater 
resistance  power  than  the  majority  of  the  extraneous  organisms. 
At  the  same  time  the  fact  that  these  organisms  gradually  diminish 
in  numbers  as  time  proceeds,  argues  that  the  destructive  action  of 
desiccation  is  not  limited  to  its  actual  production,  but  has  a 
sequential  and  far-reaching  effect,  and  therefore  it  cannot  but  be 
expected  that  this  eliminating  influence  will  in  the  course  of  time 
extend  to  the  vaccine  organism  itself  and  be  made  manifest  by 
loss  of  potency.  So  far,  however,  no  deterioration  in  the  virulence 
of  the  vaccine  organism  has  been  apparent,  and  it  remains  for  the 
continuation  and  extension  of  these  experiments  to  define,  if 
possible,  the  limitations  of  such  resistance. 

Thiswork  wasprojectedin  the  first  instance  because  it  was  thought 
that,  besides  being  of  considerable  scientific  interest,  the  subject 
might  yield  some  results  capable  of  a  practical  application.  Ex- 
perience has  led  me  to  believe,  that  other  things  being  equal,  the 
chief  inimical  influence  to  glycerinated  calf  lymph  is  exposure 
to  variation  in  temperature  ;  and  further,  there  was  evidence 
to  show  that  the  effect  of  such  variation  in  temperature  was 
largely  dependent  upon  the  presence  of  moisture ;  in  other  words, 
in  the  presence  of  moisture  associated  with  warmth  approaching 
blood  heat  temperature,  the  organisms  contained  in  glycerinated 
calf  lymph  commence  to  grow,  and  in  this  young  condition, 
glycerine  appears  to  be  very  fatal  to  them.  Prom  Uiis  it  is  by 
no  means  necessary  to  assume  that  the  vaccine  organism,  any 
more  than  the  majority  of  the  extraneoos  organisms,  exists  in  a 
sporing  condition.  The  case  is  met  by  supposing  that  the 
organisms  in  glycerinated  calf  lymph  when  kept  at  a  cool  even 
temperature  remain  quiescent  and  make  no  attempt  to  grow  ;  but 
directly  the  temperature  rises  into  the  neighbourhood  of  blood 
heat,  growth  commences,  and  is  generally  attended  with  fatal 
results.  New  growth  cannot  take  place  without  the  presence  of 
moisture,  and  hence  it  was  thought  that  desiccation  of  the  lymph 
might  remove  one  source  of  danger,  and  that  in  this  dry  state  the 
vaccine  organism  might  be  much  less  amenable  to  variation  in 
temperature.  If  such  were  proved  to  be  the  case,  a  method  of 
storing  lymph  might  be  found,  ver>'  economical  in  space,  and  (a 
most  important  matter)  practically  independent,  not  only  of 
seasonal  variations  of  temperature,  but  also  of  such  climatic 
variations  as  prevail  in  the  tropics,  and  in  this  way  storage  and 
transmission  of  lymph  might  be  accomplished  in  hot  countries 
with  diminished  risk.  These  points  are  the  subjects  of  experi- 
mental enquiries,  and  will  be  dealt  with  in  future  papers. 
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THE  EFFECT  OF  RONTOEN  BAYS   ON 
GLTOEBINATED  CALF  LYMPH; 

By  Dr.  F.  R.  Blaxall. 

The  Rdntgen  rays  were  obtained  by  the  passage  through  Crooke's 
tubes  of  a  current  derived  from  a  static  machine  (Pidgeon*8 
pattern).  The  static  machine  was  worked  from  an  electric  motor. 
Some  difficulty  was  experienced  in  obtaining  a  continuous  glow 
for  a  considerable  time  owing  to  imperfections  in  the  machii^e. 
The  time  of  exposure  to  the  rays  was  12  hours  spread  over  thufce 
days,  the  exposure  on  each  day  being  about  four  hours.  Freshly 
prepared  glycerinated  calf  lymph  in  capillary  tubes  was  placed 
witidin  the  focus  of  the  Crooke's  tube,  one  sample  being  placed  in 
a  wooden  box  to  permit  the  passage  of  the  rays,  another  sample 
being  placed  in  a  metal  box  through  which  the  rays  could  not 
penetrate  to  serve  as  a  control.  So  that  the  two  samples  were  the 
whole  time  of  the  experiment  in  precisely  similar  conditions,  save 
that  the  one  sample  was  under  the  influence  of  the  Rontgen  rays, 
the  other  was  not.  Immediately  before  and  after  the  exposure 
the  number  of  extraneous  organisms  present  in  the  two  samples 
of  lymph  of  each  experiment  was  estimated  by  establishing  agar 
plates  from  th«  lymphs  in  the  usual  way.  These  plates  were 
incubated  in  the  usual  manner,  and  the  colonies  that  developed  on 
them  enumerated.  The  experiment  was  performed  tive  times,  and 
the  results  are  given  in  the  following  table  : — 


No.  of  Colonies. 

Besult  on  Calves. 

Series. 

At  Mixing. 

Tabosin 

Wooden  Box  after 

Exposure  to 

B^ntgen  Bays. 

Control  Tubes 
in  Metal  Box. 

■ 

Tubes  from 
Wooden  Box. 

Control  Tube* 

from  Metal 

Box. 

605 
1^088 

15.000 

3,100 

60/X)0 

72.000 

2^m 

1.933 

230 

48,000 

24.000 

24300 

1.966 

2.100 

47.000 

1630 

2530 

Good 

M 
H 
t« 

Good 

M 
•f 

« 
N 

From  this  it  will  be  seen  that  the  Rontgen  rays  caused  no 
appreciable  diminution  of  the  contained  micro-organisms.  After 
exposure,  the  exposed  lymphs  and  control  lymphs  were  tested  on 
calves  and  yielded  equally  good  vesicles  in  each  instance. 

Subsequently  these  lymphs  were  used  for  the  vaccination  of 
children  with  complete  success  in  each  instance.  Thus,  these 
experiments  show  that  Rontgen  rays  obtained  in  this  way  and 
acting  for  this  period  of  time  (12  hours)  have  no  practical  action 
on  glycerinated  calf  lymph  either  in  regard  to  its  potency  or  in 
regard  to  the  contained  extraneous  organisms. 
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SOME  OBSERVATIONS  ON  THE  BLOOD  OF  CALVES 
BEFORE  AND  AFTER  VACCINATION; 

By  Dr.  Al/ln  B.  Obeen. 


It  ia  a  well-known  fact  in  yaccination  establishments  that  when 
several  calves  of  a  batch  are  inoculated  with  the  same  strain  of 
vaccine  at  the  same  tinie,  the  response  to  that  vaccination  will 
show  great  variation.  Some  calves  may  yield  vesicles  of  first-rate 
quality,  while  others  may  &il  entirely  or  show  but  an  indifferent 
crop  of  vesicles ;  and  between  these  extremes  all  gradations  may 
ne  seen* 

The  strain  of  vaccine  being  the  same,  and  the  operation  being 
performed  on  each  calf  in  the  same  way,  this  difference  in  result 
must  depend  upon  the  calf  and  upon  the  ^'condition**  of  the 
calf ;  and,  indeed,  it  is  a  matter  of  common  observation  that 
calves  out  of  *^  condition,^'  though  not  necessarily  in  any  marked 
degree,  nearly  always  &il  to  respond  properly  to  vaccination. 

It  was  thought  that  a  study  of  the  blood  of  calves  might  possibly 
throw  some  light  upon  this  variation,  and  that  in  any  case  the 
subject  was  likely  to  be  one  of  much  interest.  Endeavours  were 
made  to  obtain  literature  dealing  with  the  histology  of  the  blood 
of  calves,  but  without  success.  Consequently,  it  was  necessary  in 
the  first  instance  to  study  normal  calves*  blood,  and  a  series  of 
experiments  and  examinations  was  instituted  : — 

(a)  To  study  calves*  blood  before  vaccination,  and  to  compare 

it  with  a  similar  study  of  their  blood  after  vaccination. 

(b)  To  ascertain  whether  any  variations  which  might  obtain 

in  the  blood,  either  before  or  after  vaccination,  would 
show,  in  the  first  place,  any  relation  to  the  health  and 
general  condition  of  the  calf ;  and,  in  the  second  place, 
to  the  quality  of  the  vesicles  yielded  by  the  calf. 

(c)  To  ascertain  whether  the  process  of  vaccination  be  accom« 

panied  by  any  material  change  as  indicated  by  altera- 
tions in  the  blood. 

In  all,  25  calves  have  been  examined.    Each  calf  was  examined 
tyrice,  the  first  time  immediately  before  vaccination,  the  second 
time  120  hours  after  vaccination,  making  altogether  50  examina 
tions.    All  examinations  were  made  at  the  same  time  of  day, 
between  11  a.m.  and  12  m. 

The  animals  were  not  specially  selected  for  the  purpose,  but 
were  taken  by  chance.  As  a  rule  two  calves  were  examined 
every  week.  Of  the  25  animals,  16  were  males  and  9  females. 
The  average  age  was  4|  months  ;  maximum  8  monthSi  minimum 
2  months. 


$69 

Preliminary  to  each  examination  an  ear  of  the  calf  was  shavedy 
cleansed  with  (a)  1-40  carbolic  solution,  (b)  distilled  water,  and 
(c)  absolute  alcohol.  When  dry,  a  slight  prick  was  made  with  a 
sterilised  guarded  needle  and  two  or  three  drops  of  blood  sufficient 
for  the  examination  were  easily  obtained  without  applying 
pressure  to  vessels. 

The  following  are  the  methods  and  results  of  the  examinations 
of  the  blood  made  before  and  after  Taccination. 


Specific  Gravity  before  Vaccinatiofi. 

Hammerschlag*s  chloroform-benzole  method  was  used.  The 
average  specific  gravity  of  the  blood  of  the  25  calves  was  found  to 
be  1054  ;  the  highest  specific  gravity  of  the  series  was  1061,  the 
lowest  1045.  Eliminating  the  few  extreme  cases  most  likely 
due  to  diarrhoea,  the  normal  specific  gravity  may  be  taken  to  lie 
between  1052  and  1056. 

Specific  Ghravity  after  Vaccination. 

The  average  specific  gravity  was  found  to  be  1,052  ;  maximum 
1,069,  minimum  1,032-5. 

In  nine  cases  the  specific  gravity  before  vaccination  did  not 
differ  by  more  than  a  degree  from  that  after  vaccination.  Gases 
of  much  variation  could  practically  always  be  accounted  for  by 
diarrhoea. 

Number  of  Red  Corpnecles  before  Vaccination. 

The  red  corpuscles  were  in  all  cases  estimated  by  the  Thoma- 
Zeiss  haemacytometer. 

The  average  number  of  red  cells  was  found  to  be  9,500,000  per 
cubic  millimetre ;  maximum  10,.H36,000,  and  minimum  8^32,000. 


Number  of  Red  Corpueclea  after  VaccincUion. 

The  average  number  of  red  cells  was  found  to  be  9,100,000 ; 
maximum  10,600,000,  minimum  8,700,000,  showing  very  little 
difference  from  the  series  taken  before  vaccination ;  nor  did  any 
individual  cases  of  the  two  series  exhibit  any  marked  difference. 


Actual  number  of  White  Corpuedee  before  Vaccination. 

The  white  corpuscles  were  in  all  cases  estimated  by  the  Thoma- 
Zeiss  "  white  counter."  The  average  was  found  to  be  15,000 
white  cells  per  cubic  millimetre,  but  the  variation  between  the 
numbers  found  in  one  aniF"»*i  and  another  was  considerable ; 
maximum  23,300,  minimum  8,800. 
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Actual  number  of  White  Corpuscles  after  Vaccination. 

The  avierage  number  was  found  to  be  16,000  per  cubic  milli- 
metre ;  maximum  26,500,  minimum  11,000.  This  showed  an 
average  increase  of  white  cells  after  vaccination  ;  an  increase 
which  was  practically  constant  throughout  the  seriee,  being 
present  in  all  but  four  cases. 

In  this  connection  it  may  be  remarked  that  the  average 
temperature  before  vaccination  was  found  to  be  102'6°  P.,  after 
vaccination  103*9^  F. ;  and  that  there  was  a  rise  of  temperature  in 
each  case  of  the  series  after  vaccination.  The  leucocytosis  seemed 
to  bear  no  special  relation  to  this  slight  increase  of  temperature  ; 
nor  did  it  to  the  age  of  the  calf,  being  as  marked  in  a  calf  of  eight 
months  as  in  one  of  two  or  three  montlis  old.  In  the  same  way 
it  showed  no  special  relation  to  any  other  condition  of  the  caU 
apart  from  vaccination. 


Examination  of  White  Oelle. 

Films  were  made  in  the  usual  way  on  coverslips,  specially 
prepared  by  boiling  in  acid,  washing  in  (a)  tap -water,  (b)  distilled 
water,  (c)  methylated  spirit,  and  (d)  absolute  alcohol.  The 
alcohol  was  burnt  from  a  sufficient  number  of  coverslips  at  each 
examination. 

Compared  with  the  preparation  of  human  blood  films,  h  good 
film  of  calves'  blood  is  not  easy  to  make,  for  the  apparent  reason 
that  calves'  blood  coagulates  much  more  rapidly,  consequently  the 
requisite  minute  drop  will  not  spread  so  evenly,  thinly  and 
thoroughly  between  coverslips. 

When  using  Jenner's  stain  for  these  films  it  is  necessary  to 
observe  the  following  precautions : — Films  must  be  recent,  not 
more  than  three  or  four  hours  old,  and  dried  in  the  air  at  room 
temperature.  They  should  be  stained  1^  to  2  minutes  and  after- 
wards washed  in  distilled  water,  momentarily  only  (^''in  and 
out  **),  dried  immediately  between  folds  of  blotting  p^per,  and 
mounted  in  Canada  balsam.  Calf- blood  films  so  treated  stain 
easily  and  well,  but  are  not  characterised  by  such  a  delicate  bright 
'  appearance  as  the  cells  of  human  blood  ;  and  this  last  is  perhaps 
due  to  the  fact  that  it  has  been  possible  to  wash  them  only  for  such 

-  a  brief  time  in  distilled  water.  The  staining  reaction  corresponds 
with  slight  exceptions  to  that  of  human  blood  cells ;  that  is, 
broadly  stated,  the  nuclei  are  stained  blue,  the  granules  of  eosine 
cells  bright  red,  the  granules  of  the  polynuclear  cells  lighter  red, 
basophile  granules  violet,  and  erythrocytes  copper  colour.  The 
exception  is  due  to  the  fact  that  the  granules  of  the  eosine  cells  to 

-  a  very  slight  extent,  and  those  of  the  polynuclear  cells  to  a  greater 
-'^c&tent,  instead  of  staining  pure  eosine-red .  appear  eosine-red  with 

a  slight  admixture  of  blue. 

0 

'Should  an  olcl  film  of  calves^  blood  be  used,  the  gvttnulieie  of  the 
polynuclear  cells  will  take  but  the  merest  trace  of  eosInd^KCUkiy 
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and  even  in  the  case  of  a  recent  film,  should  the  foregoing  pre- 
cautions not  be  observed,  the  eosine  will  disap])ear  more  or  less 
completely  from  corresponding  granules  when  washing  the  film. 

A  week-old  film  of  human  blood  and  a  freshly  prepared  film  of 
calves*  blood,  stained  for  the  same  time  with  stain  from  the  same 
bottle,  and  immersed  for  an  hour  in  the  same  distilled  water,  show  a 
marked  difference ;  for  the  granules  of  the  polynuclear  cells  of 
the  humun  blood  retain  perfectly  the  eosine  colour,  while  those  of 
the  calves'  blood  almost  completely  lose  it.  Thus,  this  variation 
must  be  due  to  differences  in  the  composition  of  the  granules,  and 
not  to  variations  in  the  solutions  employed.  Furthermore,  in  the 
case  of  calves'  blood,  when  one  has  obtained  a  well-stained  film 
mounted  in  Canada  balsam,  there  is  a  tendency  occasionally  for 
the  eosine  stain  of  the  granules  of  the  polynuclear  cells  to  fade  at 
the  end  of  a  few  hours.  The  fading  may  be  very  slight  or  very 
marked.  In  the  latter  case,  a  blurred  appearance  of  the  granules 
is  also  often  noticeable. 

By  passing  a  well-stained  film  twice  rapidly  through  a  Bunsen 
flame  immediately  after  it  is  stained  and  dried,  the  eosine  staining 
in  some  cases  seems  rendered  more  intense,  and  the  granules 
remain  distinct  for  a  longer  period  than  in  a  film  not  so  treated. 
The  blue  of  all  nuclei  and  of  the  protoplasm  of  the  hyalines  and 
lymphocytes  also  appears  more  vivid,  while  the  colour  of  the 
red  cells  is  apt  to  be  partially  destroyed. 

In  these  films  of  calves'  blood  all  the  varieties  of  white  cells 
morphologically  resembled  those  of  human  blood. 

In  the  "  Journal  of  Pathology  and  Bacteriology,"  December, 
1900,  p.  131,  Dr.  G.  H.  Scott  published  a  method  of  staining  blood 
films  with  Jenner's  stain  by  a  wet  process,  which  usually  gives 
very  good  results.  But  in  calf -blood  films  treated  by  this  method 
the  granules  of  the  polynuclear  cells  did  not  stain,  while  the  corre- 
spondiug  granules  of  human  blood  were  stained  with  eosine.  On 
the  other  hand,  the  reaction  of  the  granules  of  the  eosine  cells 
with  eosine  seemed  to  be  as  stable  as  in  the  case  of  corresponding 
human  cells. 

Treated  with  acids,  and  subsequently  stained  with  eosine- 
aurantia-nigrosine,  the  reaction  resembled  that  of  human  blood 
in  all  essential  particulars,  that  is  to  say,  the  granules  of  the 
polynuclear  cells  were  not  dissolved,  and  they  took  a  red  coloura- 
tion, implying  that  these  cells  were  not  psendo-eosinophiles. 
No  nigrosine  staining  of  granules  as  seen  in  some  blood  cells  of 
guinea  pigs'  blood  was  present  in  any  of  these  films.  With 
Erlich-Biondi  stain,  the  seining  resembled  that  of  human  blood 
cells ;  that  is  to  say,  the  nuclei  were  stained  pale  green ;  the 
granules  of  the  polynuclear  cells,  mauve ;  those  of  eosinophile 
cells,  bright  copper  red ;  basophile  cells  appeared  as  bright 
colourless  cells,  save  for  their  pale  green  nuclei ;  and  erythrocytes 
were  a  dull  copper  colour.  It  would  appear,  therefore,  from  this 
reaction,  that  the  granules  of  the  polynuclear  Teucocytes  are 
neutrophile.  Indeed,  the  white  corpuscles  of  calves'  blood  seem 
generally  to  have  the  same  reactions  as  those  of  human  blood, 
with  the  exception  that  with  eodine-methyline-blue  stain  ike 
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granules  of  the  polynuclear  cells  of  calves*  blood  have  a  slightly 
modified  colour  reaction  with,  and  a  much  less  affinity  for,  eosine 
than  the  granules  of  the  corresponding  cells  of  human  blood.  The 
term  ''  finely  granular  oxyphil  *'  for  these  cells  would,  therefore, 
be  less  correct  than  in  the  case  of  the  corresponding  human  cells 
which  were  so  described  by  Kanthack.  There  may  also  be  a  slight 
modification  of  colouration  in  the  granules  of  the  eosine-cells,  as 
before  mentioned. 

With  regard  to  the  varieties  of  white  cells  which  may  occur  in 
calves*  blood  the  following  are  the  results  of  my  observations  : — 


Rblativh  Number  of  Whitb  Cblls. 

(a)  Polynuclear  Cells  before  Vaccination. 

These  cells  were  found  to  be  present  in  the  average  proportion 
of  37*9  per  cent. 

(ft)  Polynuclear  Cells  after  Vaccination. 

The  average  proportion  was  found  to  be  41*6  per  cent.,  an 
average  increase  of  3*7  per  cent  on  the  number  of  these  cells 
found  before  vaccination.  This  slight  increase  of  polynuclear 
cells  would  seem  to  indicate  that  the  actual  increase  of  white  cells 
in  calves'  blood  after  vaccination  was  a  true  though  slight 
leucocytosis  and  not  merely  a  physiological  variation  in  the 
number  of  white  cells. 

(c)  Lympliocytes  before  Vaticination, 

The  average  was  found  to  be  57*3  per  cent.  In  staining  with 
eosine-methyline  blue  stain  these  cells  generally  seemed  to  take  a 
slightly  deeper  blue  than  the  human  lymphocytes,  but  histo- 
logically they  closely  resembled  them. 

(d)  Lymphocytes  after  Vaccination. 
The  average  was  found  to  be  51*8  per  cent. 

{e)  Hyaline  Cells  before  VaccincUion. 
The  average  was  found  to  be  3*5  per  cent. 

(/)  Hyaline  Cells  after  Vaccination. 
The  average  was  found  to  be  5*1  per  cent. 

(jg)  Eosinophils  Cells  before  Vaccination. 

The  average  was  found  to  be  1*2  per  cent. 

The  granules  of  these  cells  took  an  intense  eosine  stain,  which 
did  not  fade  after  prolonged  washing  in  distilled  water,  nor  after 
mounting  in  Canada  balsam. 
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(A)  Eoainophile  Cells  after  Vaccination. 
The  average  was  found  to  be  1*4  per  cent. 

(i)  Basophile  Cells  before  Vaccination. 
The  average  was  found  to  be  0*16  per  cent. 

(J)  Basophile  Cells  after  Vaccination. 

The  average  was  found  to  be  0*16  per  cent. 

It  has  not  yet  been  found  possible  to  obtain  estimations  of  the 
coagulability  or  alkalinity  of  calves*  blood.  The  amount  of 
haemoglobin  noted  is  approximate  only  as  it  is  obtained  by 
Hammerschlag's  observations  as  to  the  relation  between  the 
specific  gravity  and  amount  of  haemoglobin.* 

In  connection  therewith  it  should  be  noted  that  there  was  no 
evidence  of  dropsy  in  any  animal  of  the  series  examined. 

(k)  Haemoglobin  before  Vaticination. 
70  to  75  per  cent  (of  the  standard  for  human  blood). 

(J)  Haetnoglobin  after  Vaccinatian. 
65  to  70  per  cent  (of  the  standard  for  human  blood). 

The  subjoined  table  shows  a  summary  of  these  observations. 
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'   *  liUtology  of  the  Blood,  hj  Ebrlioh  and  LaianiB.    English  Tramlation,  hj 
Dr.  Walter  M  jen. 


The  following  further  characteristics  common  to  the  blood  of 
yacclnated  and  nnyacoinated  calves  may  be  of  interest 

Bed  Corpuscles. — As  already  noted,  the  average  nnmber  of  red 
corpuscles  in  normal  calves'  blood  was  found  to  be  9,500,000  per 
cubic  millimetre,  or  almost  double  the  number  present  in  a  cubic 
millimetre  of  normal  human  blood.  But,  in  contradistinction  to 
this  greater  number  in  the  calf,  the  average  size  of  well-shaped 
red  cells  is  considerably  less  than  in  man,  the  average  diametric 
measurement  being  6*1  fi  in  thin  evenly  distributed  films,  whilst 
in  man  it  averages  8*5  /i. 

Red  corpuscles  of  calves'  blood  possess  a  common  feature  in 
their  marked  tendency  to  crenation.  This  appearance  was 
common  in  all  dry  films  of  the  blood  of  the  vaccinated  and  un- 
vaccinated  calves,  though  in  some  more  than  in  others  ;  it  was  as 
marked  at  the  centre  of  a  film  as  at  its  edge,  and  in  a  thin  even 
film  as  in  one  thickly  spread.  Interspersed  between  crenated 
corpuscles  well-shaped  uncrenated  corpuscles  frequently  appeared. 
Thus  this  crenation  could  not  have  been  caused  by  the  uneven 
drying  of  the  film.  Moreover,  crenation  of  red  cells  appeared  to 
be  as  marked  in  the  haemacytometer  cell  when  the  corpuscles  had 
been  received  directly  from  the  body  into  fluid  as  in  the  dry  film. 
In  physiological  human  blood  this  marked  tendency  to  crenation 
is  not  seen. 

Normally,  the  red  cells  in  a  recent  film  stained  a  faint  red  with 
Jenner's  stain,  but  those  in  films  24-48  or  more  hours  old  gained 
a  progressively  blue-red  tint,  and  at  the  end  of  perhaps  a  week 
retained  no  red  colouration. 

Platelets. — These  resembled  the  platelets  of  human  blood. 

MiXller*s  Iiaemoconiae, — These  bodies  morphologically  resembling 
cocci  were  found  to  be  present  in  every  film. 


The  foregoing  are  the  results  obtained  from  the  present  series  of 
experiments  on  calves'  blood,  and  it  is  permissible  now  to  consider 
their  relation  to  the  calf  with  regard  to  vaccination  as  set  out 
at  the  beginning  of  this  paper;  that  is,  ''to  ascertain  whether 
any  variations  which  might  obtain  in  the  blood  either  before  or 
after  vaccination  would  show  in  the  first  place  any  relation  to  the 
health  and  general  condition  of  the  calf,  and  in  the  second  place 
to  the  quality  of  vesicles  yielded  by  the  calf.* 


♦» 


Knowledge  of  the  health  and  general  condition  of  each  calf 
of  a  series  is  deduced  from  observations  of  various  factors  before 
and  after  vaccination,  the  following  points  being  considered  :  the 
temperature,  appetite,  frequency  of  action  of  bowels,  condition  of 
excreta — degree  of  hardness  or  softness,  whether  offensive  or  not, 
presence  or  absence  of  parasites  ;  condition  of  skin — presence  or 
absence  of  slight  jaundice,  presence  or  absence  of  lesions  and 
parasites ;  condition  of  coat ;  general  aspect  of  animal — ^thinness, 
plumpness,  alertness  or  lassitude.    These  &cters  must  either  b0 
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slight  in  themselves  or  consist  in  comparatively  trifling  variations 
from  the  normal,  for  any  important  sign  indicative  of  actual 
illness  or  unhealthiness  of  a  calf  would  necessitate  its  rejection 
for  vaccination  purposes,  and  consequently  no  such  animal  would 
have  been  employed  in  this  series  of  experiments. 

Post  mortem,  no  evidence  of  any  disease  was  found  in  19  of  the 
animals  ;  no  autopsy  was  held  on  the  remaining  six,  as  they 
practically  yielded  no  vaccine  vesicles. 

It  would  appear,  therefore,  that  all  the  25  animals  which  formed 
the  subject  of  the  observations  of  this  paper  were,  during  the 
process  of  vaccination,  free  from  disease,  and  showed  no  marked 
deviation  from  the  type  of  health.  But  the  results  of  vaccination 
show  that  there  were  considerable  variations  in  the  receptivity 
and  reaction  of  the  calves  to  the  vaccine  virus,  and  this  in  spite  of 
the  fact  that  all  the  strains  of  vaccine  used  to  inoculato  the  calves 
were  of  first  rate  quality  and  gave  first  rate  results  on  calves 
outside  this  series  of  experiments.  Now,  of  the  25  animals 
examined  in  this  series,  14  yielded  vesicles  of  good  quality,  5  gave 
vesicles  of  poor  quality,  while  the  remaining  six  gave  vesicles  of 
very  poor  quality,  or  ])ractically  none  at  all.  Since  the  calves 
showed  no  such  marked  difl!erences  in  their  general  health,  such 
variations  of  reaction  must  be  ascribed  to  more  subtle  factors,  and 
these  though  not  entirely  dejjendent  upon  the  health  of  the 
animal,  are  certainly  very  closely  related  to  it ;  so  that  an  animal 
which  reacts  feebly  to  vaccination  is  said  to  be  "  out  of  condition." 
To  elucidate  this  matter  was  the  chief  object  of  these  experiments. 

It  has  been  already  seen  that  of  the  variations  in  the  blood 
before  and  after  vaccination  the  chief  were  : — 

(i.)  Variations  in  the  specific  gravity,  which  were  extensive 
and  were  traceable  to  fluctuations  in  the  intestinal 
evacuations,  such  as  diarrhoea. 

(ii.)  Variations  in  the  number  of  white  cells.  These  were 
considerable,  but  no  relation  could  be  traced  between 
them  and  the  reaction  of  calves  to  vaccination. 

(iii.)  Variations  in  the  number  of  polynuclear  cells  in  the 
blood.  The  variations  in  these  cells,  however,  were 
especially  noticeable  in  calves  before  vaccination  ;  in 
three  cases  noticeable  excesses,  namely,  45*8  per  cent., 
46*9  per  cent.,  and  57*3  per  cent.,  were  found. 

In  two  of  these  three  cases  the  vaccines  yielded  were  of  poor 
quality,  while  in  the  third  case  the  vaccine  was  of  very  poor 
quality.  In  a  fourth  case,  however,  where  polynuclear  cells  were 
present  before  vaccination  in  the  proportion  of  49*7  per  cent.,  the 
calf  yielded  vaccine  of  good  average  quality.  Hence  an  excess  of 
polynuclear  cells  in  the  blood  before  vaccination  is  not  necessarily 
followed  by  the  production  on  the  calf  of  vesicles  of  poor  quality, 
and  the  two  do  not  bear  a  constant  relation.  Could  it  be  possible, 
indeed,  for  larger  excesses  of  polynuclear  cells  to  be  present  in 
the  blood  of  calves,  apparently  only  affected  by  "  poor  condition," 

S962  1  ^ 
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but  in  reality  saffering  from  some  slif?lit  pathological  change, 
which  in  the  present  state  of  our  knowledge  we  are  obliged  to 
include  under  "  condition,"  examination  of  such  cases  might 
afford  more  conclusive  evidence  on  this  point.  So  far  at  any  rate 
the  examination  of  the  blood  has  thrown  no  definite  light  on  the 
reacting  powers  of  calves  to  the  vaccine  virus. 

With  regard  to  the  third  point  at  the  beginning  of  this  paper  : 
"  To  ascertain  whether  the  process  of  vaccination  be  accompanied 
by  any  material  change  as  indicated  by  alterations  in  the  blood,'* 
the  only  changes  to  be  noticed  were,  firstly,  a  slight  leucocytosis 
after  vaccination  in  all  but  four  cases ;  and  secondly,  a  slight 
increase  of  polynuclear  cells  present  in  everj'  case  after  vaccination, 
the  average  increase  being  3*7  per  cent.  And  of  these  two  results 
of  the  process  of  vaccination,  it  may  be  safely  said  that  neither  of 
them  could  in  any  way  be  permanently  detrimental,  nor  indeed 
would  they  be  likely  to  be  so  even  temporarily. 

In  conclusion,  it  must  be  fully  recognised  that  the  foregoing 
remarks  have  been  deduced  from  observations  on  only  25  animals, 
comprising  in  all  50  examinations,  and  though  from  this  number 
it  might  seem  premature  to  make  definite  statements  on  the  points 
at  issue,  yet  it  is  probable  that  had  any  really  important  variations 
or  changes  of  **  condition "  existed  bearing  a  relation  to  the 
histological  elements  of  the  blood,  this  number  of  experiments 
would  have  sufficed  to  affonl  definite  indications  of  their  presence. 
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PLATE  XXXII. 
Fig.  29-31. 

Leucocyte  infiltration  of  the  dermis  72  hours  after  vaccination. 

Fig.  30  shows  the  elastic  fibres  as  yet  unaffected. 
Figs.  29  and  30  are  magnified  by  50v  • 
Fig.  31  is  magnified  by  300.  >»,..%     . 
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PLATE  XXXIII. 

Figs.  A.-C. 

Vertical   section  of  skin  of  calf  120  hours  after  vaccination 
All  three  photographs  are  taken  from  the  same  section.     Fig.  A. 
is  taken  at  the  periphery  of  the  section,  and  Fig.  0.  close  to  the 
line  of  inoculation. 

[Magnified  by  300.] 
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APPENDIX  D. 


▲PPE2n>IX  Dl, 

Index  to  LooaI 

ViBitatlonsoC 

Medical 

lospecton, 

1871% 


Index  to  the  LOCAL  VISITATIONS  whicli  have  been  made  by 
Medical  Inspectors  under  the  direction  of  the  Local 
Government  Board,  from  the  date  of  the  Establishment 
of  the  Board  to  the  end  of  1898,  with  regard  to  the 
Incidence  of  Disease  on  particular  places,  and  to  questions 
concerninff  LOCAL  Sanitary  Administration. 

The  names  of  localities  inspected  are  arran^^ed  alphabetically. 
The  reports  printed  in  italics  have  been  reproduced  in  the 
medical  officer's  annual  volumes ;  those  marked*  have  been 
separately  placed  on  sale  ;  and  those  markedf  have  not  been 
printed. 

[*SV^  further  index  on  pa^e         .] 


The  insjiections  made  in  amncrion  with  tlie  Cholera  Survey  of 
1885-86  and  the  Inland  Sanitary  Survey  <>/189.-i-95  are  tabulated 
at  tlie  end  of  tlw  above  Inde.r,  and  null  also  be  fnind  tabulated 
in  the  Report  of  1S85  on  Choh*ra  [O*.  4873 J,  ///  lite  Annual 
Volume  of  188G  of  the  Medical  OOleer  [G*.  5171],  and  in  the 
Report  of  1897  on  the  Inlaml  Sanitary  Surveif  of  1893-95 
[C.  8215]. 

No  tabulatiftn  has  been  made  of  the  Port  and  Riparian 
Districts  inspected  in  1893-94,  in  connexion  with  the  J^ort  and 
Riparian  Sanitary  Survey  of  that  prritKl.  The  inspection  of 
su^h  districts  for )ns  the  subjert  of  a  special  RejHn't,  issued  in  1895 
[C.  7812]. 
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Ka 

Looality  Ixmpeoted 

Medical  Inspector. 

Year. 

1 

Abergele  and  Pensam  U. 

Dr.  Parsons 

1881 

2 

Abingdon  U. 

,1   Thome...        ... 

1872 

3 

Alcester  Townf           

„   Ballard 

1875 

4 

Aldbrough*       

)j    xvooce    ...         ... 

1897 

Aa 

Aldeburgh-on-Rea  U 

,,   Sweeting 

1898 

o 

Aldewhot  U.f 

,f   Turner... 

1886 

6 

Alnwick  and  Canongate  U.* 

Mr.  Spear 

1884 

6a 

Ahurick  C/.* 

Dr.  Buchanan 

1898 

7 

Alton  Registration  Distriot  ... 

,,    Sweeting 

1893 

8 

Alvaston  and  Boulton  U.t     ... 

„   Parsons 

1890 

9 

Amble  U.'l'        ...        ... 

Mr.  Power 

1883 

10 

Amlwch            ... 

„    Evans  ... 

1898 

11 

Ampthill  R.f 

Dt.  Thome 

1882 

12 

Andover  R.f 

,,    Blaxall 

1882 

13 

Andover  U. 

„   Thome... 

1872 

13tf 

Appleby  (not  issued) 

„   Corfield 

1871 

14 

Appleby 

„    Ballard 

1873 

15 

"  Arethusa"  Training  Shipf... 

Mr.  Power 

1880 

](> 

Arlfonl  (jn4'ar  Chester) 

Dr.  Ballard 

1881 

17 

■A  iHnry     ...              •..              ...              ... 

Do. 

1872 

18 

Arnenhy  (jtrhitvd  only  in  annual  rolumr')    ... 

Mr.  Spear 

1887 

19 

.^  ^f  (n                     •»«                        •••                        at*                         •■• 

Dr.  Ballard 

1877 

20 

^«.»^  *^f                 •••                   •••                   •••                   ■** 

Mr.  Power 

1876 

21 

u  oXX  1               •••                 •••                 •••                 ••• 

Dr.  Turner 

1886 

22 

Axhhtmrne  U* 

„    Bmoe  Low     ... 

1888 

28 

Ashby  de  la  Zouch  R 

„    Parsons 

1892 

24 

Ashby  Woulds  U 

Do. 

1892 

25 

Ashton-in-Makerfield  U. 

Mr.  RadclifFe 

1872 

2ti 

Ashton-in-Makerfield  U. 

Dr.  Wheaton 

1893 

27 

Ashton-under-Lyne  U. 

,,    Ballard 

1882 

28 

Atherstone  and  Polesworth  ... 

■  a          ^A^X  V             ••■                      «■• 

1878 

29 

Atherstone  R.* 

„    Wheaton 

1893 

3(» 

Atherton  Registration  Sub-District 

Mr.  Power 

1877 

HI 

Atherton  U. 

Dr.  Parsons 

1886 

32 

Auckland  Registration  District 

„    Thorne 

1874 

83 

•Aveiey  1               ...         ...         ... 

Mr.  Spear  .  . 

1880 

34 

Aran  JJivyd  Valley* 

„   T.  W.  Thompson 

1895 

85 

Axminsterl 

Dr.  Blaxall 

1874 

86 

Aylesbury  R 

„    Thomson 

1891 

37 

Aylesbury  U.     ... 

„    Gresswell 

1888 

88 

Ayle»hury  U* 

Mr.  Spear  ... 

1888 

89 

Balby-cum-Hexthorpe 

Dr.  Thome 

1873 

40 

Baldock  U 

XJ\j»        ■  •  •               •  •  • 

1874 

41 

Bangor  U.f       

Dr.  Barry 

1884 

42 

liamjor  U,  and  R.  and  Jiethetia  I 

•  •  •  •                 •  •  • 

XJ\j»        •  •  •               ■  •  • 

1882 

48 

Barking ... 

Dr.  Harries 

1873 

44 

Barking  (Lodge  Farm) 

.,    Buchanan 

1873 

45 

Barkingside       

,.    Thorne 

1880 

4»; 

Bamham  Broom*        

•  •  •                 •  •  • 

Mr.  T.W.Thompson 

1894 

47 

Barnstaple,  Bidefoi-d,  and  Ilfracombe 

x^r.  x«eece  ...         ... 

1894 

48 

Barnstaple  R.* 

•  •  •                 •  •  • 

„    Bruce  Low     ... 

1890 

49 

Jiarrowhy          

•  •  •                 •  «  • 

„    Parsons 

1890 

50 

Barrow  in- Fumess  F. 

•  • •                 • •• 

Mr.  Radcliife 

1872 

51 

Barrow-on-Soar  Registration  District 

Dr.  Barry 

1883 

52 

Barrow-on  Soar  R.f    

•  ••                 • «  • 

XJ\J9                   •••                                      ••• 

1883 

53 

Barrow-on-Soar  R.t    

•  •  •                 •  •  • 

Dr.  Parsons 

1886 

54 

Barton-on-Irwell  Registration  District     ... 

.,    Stevens 

1874 

55 

Basingstoke  U 

#^                ••• 

„    Ballard 

1871 

56 

Bath  R.f             ..         ...        ••• 

•••                 ••• 

„    Thome 

1880 

!}49 


No. 


Looality  InspectecL 


Medical  Iii!«poctor.  Year 


67 

58 

59 

60 

61 

62 

63 

64 

65 

65a 

66 

67 

68 

69 

7(> 

71 

72 

78 

74 

75 

7<i 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
1U2 
103 
104 
105 
106 
107 
108 
109 
110 

111 
112 
113 
114 
115 


Battle  Registration  District  (part  of) 

X)€U.alv   •••      •••      •••      •••       •••      ••• 

Beddington  Royal  Female  Orphan  Asylum* 

Bedlingtonshire  U 

Bedlin^tonshire  U.* 

Bed  well  ty  Registration  District      

Bedwellty  Re<ristration  District      

Bfrk/Mmpjftrad  H* 

Berwick-upon-Tweeti  U.*      

Bettws-y-Coed  R.*        

JiCACrlCy    (•  ••■  •••  •••  ••■  ■•• 

V/c  If   MCC''/       C-a  ■••  *•■  •••  •••  ••• 

JM  It  i  oC-r  /  \J  m  •••        •••        •••        •••        ••• 

Biddenden  U.    ... 
Bierley  Lane 

BilHton  Registration  Sub-District 

Binjrham'l'         ...        ...        ...        ...        ... 

Birmintjham  and  A$ton  

BishopV  Lydiard,  &o 

Bihihop's  Stortford  R 

Bishop's  Stortford  U 

X)ln'l^    XV*s»«  •••  •«■  •••  ••■  ••• 

Blackburn  R.    ... 

Ttlarkhiirit  U,  and  li.  ,,,         

•13H«OJk lir cll/^jr  r  •••  ••«  •••  •••  ••• 

Black  water  Riverf      

JDXvclUOlX  4«*  ■••  •••  •••  •••  ••• 

Blyth  Regl<ttration  Sub-District     

Bodmin  Registration  District         

Bodmin  R.f 

Bo(^lmin  U.'j' 

Bognor  U. 

Bolton  Registration  District 

Bourne  Bridge  and  Stapleford  Abbotts 

Bourton-on-the-Water  (jtot  hun^iT) 

Ji^vlA  I         •   «  •••  •••  ••■  •••  ••• 

livailford^  Ae.^  c^v.,  SiC  {\ViwUorier»  disteattc^ 

Bradford  U.  (Wilts) 

Bradford  T.  (Yorks) 

A#xUXtY?9       «••  •••  •■•  «••  •••  ••• 

A3rvCiwIlOCK  Xw*      •••  •••  •■•  •••  ••• 

•^^  I    tl-l/ JLXl  V'vJib        \^    %  •4*  •••  •••  •••  ••• 

Breedy  Butts  Farm      

Brent  River        

Brick  Gartht 

JifKhjfhd  livghtration  District 

Brid^rwater  U 

Bridlington  U. ... 

Brier  ley  Hill  Y.  

Jirightlingittui  r* 
Brinkworth 
Brixworth  R.    ... 
Brixworth  R.    ... 

Broadstairs  U.*  

liromlty   tnid    Jierkanham    Joint    Ifoxpittil 
District. 

lirownhilh  U. 

Brownhills  U.  ... 

Brynmawr  U.f...         ...        ... 

Buckingham  R.  

Buckingham  U.  


n 
f» 

»» 


If 


Dr.  Airy 

Mr.  Power 

Dr.  Gresswell 
„    Parsons 
Do. 
Mr.  Spear 

Dr.  Blaxall 

A^csge    ...         ... 

Wheaton 

■tr  age    .  •  ■        ... 

Thomson 

Dr.  Thome 

J-'O.      •  ■  ■  ... 

Dr.  Ballard 
„    Thome 
^,    Buchanan 
„    Blaxall 
Mr.  Sweeting 

Dr.  Thome 

„    Blaxall 
Parsons 
Airy     ...        ... 

Stevens 
„    Turner 

Mr.  Power 

Dr.  Airy 
„    Parsons 

J^Oa  ••  ^  •  •  • 

^^\J%  •  •  •  •  •  • 

Dr.  Stevens 
„    Ballard 
f  ^    Airy     ...         ... 

,,    Ballard 
„    Blaxall 
Mr.  Spear ... 
Dr.  Thome 
Mr.  Radoliffe 
„    Power 
Dr.  Fletcher 
Harries 

Wilson 

Copeman 
„    Fletcher 
Mr.  Spear  ... 
Dr.  Blaxall 
Parsons 
Do.     ... 
Dr.  Buchanan 
„    Bruce  Low     ... 
„    Thome 
„    Parsons 
„    Bruce  Low     ... 
Mr.  T.  W    Thomp- 
son. 

•L^V*  •  4  •  •  •• 

jj\^9  •  •  •  •  •  • 

X^wft         •  •  •  •  •  • 

Dr.  Ureas  well 
Parsons 


n 


•» 


»> 


}» 


1878 

1877 

1886 

1879 

1889 

1882 

1884 

1890 

1888 

1898 

1884 

1897 

1896 

1879 

1874 

1874 

1872 

1874 

1882 

1^5 

1873 

1880 

1889 

1881 

1876 

1886 

1879 

1872 

1881 

1H85 

1885 

1874 

1871 

1881 

1874 

1880 

1880 

1877 

1871 

1876 

1895 

1873 

1893 

1893 

1895 

1888 

1874 

1881 

1832 

U97 

1690 

1874 

1885 

liS94 

1894 

1893 
1893 
1896 

1889 
1888 


3363 


3N  3 


Hft 

Loiality  rii:.[ipi^u-.l 

S1.-.liial  Iij-iM,r..r- 
Dr.  ITarricsi 

Y.ur 

lie 

Bulwrfl 

1M7I 

117 

Bumhamir 

..    Ulaxall 

1KH3 

US 

Bunilej  V 

,.    BeanI 

l«T3 

11!) 

Burnley  V 

,;    Airy     

IMSI 

12<l 

Burton  Ijitiincr           

117  a 

121 

Ilurton-OD-Tront  Itf^Jxlration  Dintriut  (iiart 

"   Airy      ...         Z 

1H7M 

121« 

flurltm-ait-Trinl  1'.' 

.,    ThoniHon 

IH'IM 

122 

Bury  U.'           

.,    Cujtcnian 

IHIH 

12H 

Jlm-n  r.*         

„    Bruce  Low 

IKUT 

124 

Buflhuy  PariKh 

Mr.  Royle 

lHil7 

125 

Bnsk    mil    l;irk    (j>riHt»l  .-nIh   U  .innmil 

l>r.Co,iman         ... 

IK'Jl 

12ri 

Bulled  and  Marenfield*         

Airv 

IXHT 

m 

Bywell  Retristration  Sub-Diatrictt 

"      Do     

1S74 

12)1 

nri«»  f'Mts.-.  tiimh-iilgr       

Dr.  Bnuhanan       ... 

1KT4 

12)1 

CalneU 

..    Illainll 

lfl7; 

VMI 

CalnoU 

Do. 

U\ 

CttlBtock            

Do. 

IHTf 

l»2 

Calvert 

Dr.  BruueLow     ... 

lAWt 

1S3 

Camberley  and  York  Town 

..    Par«>n« 

IMf. 

l■^■^a 

(.'a«ft»™.-  r.aad  Li-ighU-xrhmil'     

,,    BnioeLow     ... 

1S08 

134 

Cameley            

„   Sweeting 

1891 

i:ir. 

;;    Home    .!        ... 

i;i6 

ra^clMd  li 

„    Ballard 

Ix8t 

137 

Campden           

„    Harripfl 

IH73 

138 

Diatriot).t                                              • 

.,    aillar.1 

IHT4 

139 

Carli«Ie  C 

Mr.  Power 

IHT4 

140 

Oarlton 

Dr.  Harries 

141 

CammrthenR 

Mr.  Power 

1(171 

14l« 

farHarnm  /'.■ 

Dr.  Wheaton 

I8'J8 

142 

Carnarvonshire  Combined  Sanitary  Distriola 

l.su.- 

14H 

1mS( 

144 

Catthill 

"    Ballard 

[14r. 

a-n-bo  SjiiHul  .Wni^gitU]'  KaiterH  Cn-Hlie. 

..    BrnocLow     ... 

1H!N 

141) 

Chalton 

1896 

HT 

Chftlvey  

Mr.Powtr 

1876 

148 

Charles  Reffixtration  Sub-DUtrJut 

Dr.  Home 

187! 

149 

Chatleria  U 

Mr.  KuMifTo 

187r 

15U 

ChelmBfordTf* 

Dr.  KcHue 

151 
162 

VhrpptHg  Wynimhi-  V.           

„    WlK'aton 
Mr.  I'uwiT 

389; 

1S3 

ChoshnntU.t   .'.        Z 

Dr.  Thome 

187! 

154 
155 

ChexhuntU.' 

Chester  U*        

Mr.  Sweeting 
Dr.  Bullanl 

1885 
1889 

150 

Cht-swrfleld  Regi»ttation  DiBtriet 

.,    Thome 

IN74 

167 

ri.^.l.;--lr.Sfreel,  K.* 

„    Wilson 

1S8 

Chichester  U 

„    Airy     

169 

CS;c4f.(cr  /.'." 

lf)9i 

lanfl 

CAirh^i-ti-r  r- 

„    Thomson  (with 

18!>8 

160 

Col.  Mar»h.) 
„    Blalall 

1884 

161 

Chippinp  Norton  R 

Do. 

l87^ 

162 

Dr  FleUiher 

163 

Chippinir  SodbniT  R 

„' Ballard           Z 

187! 

164 

Chittlehampton           

,.    Bomc 

166 

Chorley  (Uno*)  U Z 

„    Parsonj 

1881 

Ko. 

hociaMtj  Itupect«d. 

Uedital  [iwpebtor. 

Tear. 

l&-.a 

ChriBtchnrch  (Hanta.)  U.' 

Dr.  Mimrt 

mi 

KKi 

Clai.h,im            

„    ParsoiM 

18SS 

1117 

Cbytoii,  W.sl.  r 

„    Thomo 

1871 

VW 

CteatorMiKirL'.t         

„    TagH    

IHHB 

H\9 

ClithcrocR 

..    Airy     

I8S0 

ini 

CWB-ball*       

Do.     

1883 

171 

Co!n«  and  Manden  U.t         

Do 

IH84 

172 

Dr.  Ballard 

I87S 

173 

t!on«lPlwn  U.t 

„    Page    

IR88 

174 

•' (Wmnill-  -ChaUim,  l^i» 

Mr.  Badutifffl         ... 

1877 

■'(Wairall-  TruiHiogShhi 

..    Power 

1)179 

176 

■'CoriiwuJl"Tniimiig  Shipt           

Do.     

1881 

177 

Corwottlt 

Dr.  rarsonH 

1881 

17H 

'•••^I'lxy  JI>'jUtrali.-H  S»b.Di,tri.-t  • 

.,    Airy     

1888 

17U 

Cowl>tiil([«  U 

189.1 

IW) 

Cowi)tnU 

„    I'anoiiiH 

1889 

IHI 

'•""ll-r       

„    Greaiwell       ... 

1889 

I«3 

CmuljHxik  R,' 

,.    Airy      

1887 

1«3 

Cmnfiald            

:.    Cory     

1879 

IHi 

CriuklaOu  ami  Woottoii  BuBHt-U  It.t 

„    Thome 

188(1 

ih:> 

Cruftou 

1894 

IMIi 

„   Kwct« 

1879 

IHT 

Croyiiu 

.,    Homo 

1873 

IM 

Cri.y.io.i  Rf     

„    Pu«e    

1883 

IN!I 

t'r«y<l<w  I'.       

„    BuchaoaD 

1875 

1U(J 

(.■umliurwonh  U 

„    Barry 

1891 

i:ii 

Dnlhiiint            

Dr.  Turner 

188« 

IK^ 

Dnrtfopl  Ite^'iHtmtioii  Sub-nutriutt 

Mr8|«ir 

1884 

iit;i 

Unrtr.irdK 

Dr.  Thome 

1879 

131 

l)iirtf..r.i  U.iuul  11 

Mr.  Hpear 

1881 

Dnrton  R^utratiua  Sub-Oidlriutt 

Dr.  Bruce  Low     ... 

1889 

IflH 

!>«■  Wnteraliuil-          

Do. 

I8K.1 

1!I7 

Ih-uhiifh 

Ilr.  Panrons 

I8K1 

ms 

D™l)ij;h  U 

„   Thome 

1W77 

l»U 

I>«rryHill*      

„    Horn« 

inn 

WW 

rieKlwronKli  U.'           

„    Fletcher 

18'.l4 

&'l 

7*-rv,«/«W'        

„    PanmiM 

D<83 

BOB 

Dowsbiiryt        

„    Stcvoni 

11^74 

ZllS 

ncw8hury  ItLvihtratbn  DUtricl.      

..    Thome 

1874 

21)4 

Mr.  Rpeor 

I8»8 

2*6 

Dol([.-lley  U 

Dr.  ParsoiiB 

18S8 

aoG 

Doni-iirter  U 

„    Thome 

187» 

2(17 

fl<i«iM'/'"« '""'   .VirwW-K           

„    Page    

188S 

2>iB 

DoninK'ton  nnd  Moultou  t      

Do 

1884 

WiSa 

l>oro  R 

Dr.  Flotoher 

1898 

200 

Drnj-cotlt          

„    Bi*rd 

18T3 

310 

„    Fletcher 

1807 

311 

Du.lky  U 

,.    B.-iUnn1 

1874 

213 

Ihirhiim  County          

Mr.T,  W.Thomi«on 

1894 

S13 

Diirhniii  Jti-jjattaliud  Di-tlriot         

„    Spear  ...         ... 

1881 

314 

Eagley 

Mr.  Powor 

187B 

213 

Hil-frnj    !:•          

Do. 

1887 

2  Hi 

Eaflington.  It 

Do. 

1879 

217 

EMiiifKolil,  ]{ 

Dr.  Barry  ... 

1899 

21« 

Eu-t  HiuJdoii 

„     Bruce  Low      ... 

1889 

21'J 

f^atry  11 

Mr.  Suo.u' 

Dr.  WhMUm        ... 

1887 

220 

Eaton  BiuyB 

1897 

Kix 

LooaUtj  Inapected. 

Year. 

S2t 

Ki.bio  Fm-li   \',ilUy'     

1895 

333 

Hhba-  Faier  Vallry' 

no. 

IdU.'S 

323 

Kbhw  .VtiM  V,lU,-«' 

Do. 

iMU.'i 

!3i 

Ecton      

1N73 

226 

..     Hurries 

1N73 

226 

„    ParaoDB 

i*m 

227 

Ely  B.+  

Do. 

\>*M 

2as 

Enfield  U 

Do. 

^tm 

23<J 

B»/i-/-/  (■■         

Dr.  llruce  Low     ... 

\M9 

230 

EnliflH  nWhl.o-.r*     

.,    Copcman 

irtu.-. 

231 

ErpitiKhwn  B 

„    Ures^wBll       ... 

intj.'t 

2:1  Id 

Eton  R."            

„    Johnttone 

1S'.M 

233 

Eversholf         

„     PareoDS 

1^x4 

233 

Kieter  V 

,.    Fletcher 

iwy,-. 

231 

Eimoiith  i:       

„    Parwjna 

IMisd 

2(5 

Faldinir^Torth  iinH  K»rlings 

Dr.  QrfH.n-ell       ... 

1N<-, 

231! 

futloKlifld        

,.     Airy    

D<7if 

23T 

t'lireham  HrgUtralii'H  UUti-lrf        

Mr.  Siiear 

18S8 

23H 

Fai-itg^-H     It 

Do. 

IMC9 

231) 

T^irnborought 

Dr.  TiimKr 

1H(!B 

210 

Tarnliam  RBKiatnitioii  Uirtriet        

Mr.  HwMlinK 

1MS5 

241 

Farnham  L't     

Paven-hara  k 

Dr.  Turner 

INdS 

242 

Mr.  Power 

ISSO 

243 

FaverehBm  U 

Do. 

IMW 

244 

Faveivham  U.  and   R.  (RvziBlratlun  Sub- 
Diiitcicl,). 

Do. 

IH75 

21.-. 

FelBtead            

Dr.  Airy 

1SS« 

2ili 

„     Blnxall 

IH75 

247 

Mr  Evans 

IMS) 

24M 

Fleetwo:>d-on-WyrB  U 

Dr.  Harries 

1CT3 

24U 

Flint  U.t          

Mr.  Rpe«r 

\»«<i 

FI\Ht  r.'          

Dr.  Reece 

l«yr. 

2.-.I 

Fol«hillE.t 

,.    Ballwd 

DI74 

2.i3 

FolsBbill  R 

„    ParwnB 

IKUl 

2.-,3 

Folkestont)        

Do. 

IHS3 

a-u 

Porent  Row  anrl  Fjist  Himthlrj        

Dr.  Airy     

IH80 

2.-.3 

Frimleyt           

„    Turner 

IHdS 

■^i6 

Fulbock             

„     Wheaton 

1«'JS 

H57 

GainiborouKh  Union 

Mr.  Riulcliffe 

\»-n 

2.i7« 

GainaU.rouah  U.'        

Dr.  Mair     

IMM 

2.-,M 

GalRal* 

..    Harry 

1'«I3 

25H 

Gateshead  LV 

Do      

1HS3 

2*1 

aUU^ah-fm  L.'             

tilanaW           

Dr.  Swwting 

iMfW 

21;  1 

..    Airy      

lS«f» 

3K3 

Glanford  BrigK  R 

.:    Gr^well       ... 

1K8.? 

362' 

Oljrncorwi!  U 

Mr.  Royls 

un 

2i;3 

Godalming  and  Famcumln' 

..    Power 

1»7* 

2K4 

UodmanohMter  V 

Dr.  Porsous 

1«8* 

2Hh 

GooleU 

1*71 

366 

Grampourd       

::    Corfield"         Z 

I«71 

2fi7 

Gr»ve»end  V 

Mr.  Radoliffe         ... 

ih:7 

366 

GtBTesend  V.- 

„    S.  F.  MuTihy... 

U6:> 

26U 

fJraj*  KcifLPtration  llUrict 

Dc.  Airy     

1M^9 

270 

Great    Baddow    Registmtion    Snb-DiBtrict 
tpart  of). 

Do 

1873 

2T1 

Great  Cog^Mhall         

Dr.  Thome 

1N7« 

2r3 

Gnat  Uiiamnw'          

..    Airy     

\U4 

No. 

Loonlit;  Inepeoted. 

Mediol  Inipeotor. 

Y«r. 

273 

Great  Qrimsbj  U 

Dr.  Home 

1871 

27* 

Great  GriniBbv  II 

.,    Paiwn-t 

1881 

275 

Gre»t  Mas-mffham      

,.    Thome 

187T 

276 

Great  Milton 

I)o.     

IH73 

277 

Great  Ormoml  Street  Ilinpital         

ISSU 

278 

Great  Oni.eburn  R.+ 

Dr.Whlaton         Z 

1897 

379 

Great  Teyt        

,.    L'opeman 

18113 

280 

Great  Yarmouth          

..    Airv     

IH-.i 

281 

Gnildfonl  R.f 

Mr.Pnwer 

MK2 

282 

I)r,  Thnrni: 

1K73 

2«3 

GuUlirimgh  L" 

.,    HarricK 

1K73 

mi 

,.    Ulaiall 

18»1 

JN,-. 

fiali/a^ 

Dr.  Ballard 

I8S1 

axd 

ilulileail  //I'l/inlraliiii,  IlUlrlrl'        

..    IJruoeLow     ... 

IrWj 

..    ParetuiK 

[MNJ 

28N 

..    Airy     

1887 

m 

..    Ballard 

1876 

2SIII 

Hanley  U.'        

Mr.Spenr 

Dr.  Thome 

INKU 

2111 

Hanwell            

\X76 

ms 

Ha-tingB  (Si.  .Mary.iu-llni-('iu.lk  Siib-Uia- 

trlet)+ 
ll„d-,»,i.  r.umJ  It.' 

Mr.  Spear 

18110 

aiKi 

Dr.  Brum- Low      ... 

IHUI 

asi 

Hatfiel.!  K 

Do 

188!) 

2!),-. 

HfttW  CockaviJB         

Dr.  Uaohanan 

isgft 

auf! 

Haverfonlwtvt  It,  {«,>!  .■«,/«0+         

„    Swetc 

|M71t 

au: 

Tlayerlordweat 

IMHU 

ilia 

Hnyficld  It 

Do. 

IM8B 

21>ll 

Iliiylo  I-,-          

Dr.  Mivnrt 

1«!I7 

Will 

HeageU 

,.    Farsonf 

I8M3 

an 

Heath  Town  [I 

Mr.  Spear 

188* 

!HJ2 

Hebdfn  Utiripi.-  Bt-giatnition  Kub-Dirtriet ... 

Dr.  Gre»i«ell       ... 

3U» 

Heluialej  II.' 

.,    Bruce  Low      ... 

t81l.~i 

30* 

Holstoii.  Fulmouth,  and  Roilnith  V.  and  R.t 

,.    Ballard 

3i)r> 

IhUtm  II.'       

..    Par^^ona 

1M87 

ax; 

//fW-'«  /.•       

Do. 

1887 

31)7 

Mr.Sweetiair        ... 

I88.'i 

aijtt 

Henilon  R 

T)r.  Bruce  Low     ... 

I8!iS 

am 

Il,nd.m  1-        

Mr.  Power 

1883 

a\f> 

HenlBjnnrlBarhain 

Dr.  Airy     

I8S0 

:m 

Hepworth  U 

.,    BatT 

18!ll 

312 

Htnihariit           

,.    Thorne 

1872 

313 

Hetti>n-I(-H..li.  lle«i«tnitiiiii  Suli-Di-triut  ... 

Mr.  Power 

187* 

311 

Hetton-l.■-Hole+           

Dr.  FleKshor 

18115 

316 

Hcywocl  U 

Mr.  T.   W.   rhonip- 

18-12 

.116 

Hiirham  Fenurs          

Dr.  Home 

1871 

317 

Hiceklev  ir.t 

..    Airy     

1881 

318 

Jllm-klfi  r  «Md  !!.• 

..    Whcaton 

18U3 

31!l 

HinckUyi;.  nndB.' 

Do 

I  ail* 

S2<l 

llindl.-v  r.t      

Mr.  Spi-nr 

ISMK 

331 

Himlk'Vu 

Dr.  ParPonH 

IHffi 

:<22 

Hit<^hiiill 

Mr.  Sweeting 

]8h5 

323 

Ilih-hin  1  .•        

.,      POW.T..                ... 

1883 

S2* 

Holbeoch  R 

Dr.  Porwjnu 

1882 

32--, 

HolbMch  r.* 

Mr.  Evan*. 

1896 

32ti 

Hollinubourii  R 

11  r.  Parnona 

1888 

327 

HoluitCuHrain  L' 

Do 

1888 

32M 

HolyhKO.!  It.t 

Mr,  Harvey 

I88S 

Xo. 

LooaUty  Inspected. 

Medical  Inspector. 

r 

&2D 

Holj-hpod   U,   and   R.   (Rej^istnilion   Sub 
District). 

Dr.  Ogle     

lg79 

330 

Holjwetl  PariBh          

„    Mivart 

I8»r> 

931 

Holywell  Repidtration  District        

„    BUxall 

1875 

332 

Uoljwell  R.      

„    PareooB 

1881 

333 

Holywell  U 

Do     

1S81 

334 

HooR 

Dr.  Airy     

1881 

335 

HooR 

Mr.  Spea. 

1889 

S3G 

Hor.,iUBslia.nt 

„   Power 

187« 

3H7 

HomforthU.- 

Dr.  Bra:w  Low     ... 

1897 

33S 

Honv-ith  HegiBtnition  Sub-Distritt 

Mr.  Spear 

1889 

339 

Ih'ughtim-h-Spring  II.'          

Dr.  Page    

1689 

■iM 

HowdenR.        ...         

Mr.  Spear 

Dr.  Iftrriea 

1881 

341 

UncknallTorkardU 

1872 

342 

HiicknaU  Torknrd  U.'            

„    Homo 

ISM 

343 

Hucknall  Toikanl  U.'          

„   Buchanan 

18M 

314 

!  luck  iiall-umier.Huth unite  U.|        

„    Harriea 

1873 

345 

lIudderKfleldU 

„    Buchanan      ... 

1872 

346 

HullU 

„    Airj     

1883 

347 

„    Parsons 

1880 

34K 

Do.    

1884 

349 

Huntinjaeld     

Dr.  Mivart 

1896 

3.'.0 

Hythe  and  Branwhaw*          

„    Bulatrode       ... 

1894 

351 

IllceBton  U 

Dr.  Blaiall 

1881 

362 

Do 

1871 

3.-,3 

Dr.  Parsons 

1879 

354 

IflBO)*  iSuinll-p-'f  amimg  Il.ig-ti<iieri). 

Do 

1887 

3r.5 

Keighley  and  Oftkwortht      

Dr.  Stevens 

1873 

Kemp«U.n'        

Mr.  Sweeting 

18M 

357 

Kejwinifland' 

Dr.  Brace  Low     ... 

1896 

s:,n 

KcyuKhftm  R 

„    Blazall 

1888 

3.-.a 

Kiildprminater  0.'       

„    Puraona 

1884 

Ki<lderniimtct  U 

Do 

1885 

:{<;i 

Killmm  and  St.  Juhn'B  Wood           

Mr.  Power 

1878 

KiIUamii/4m      

Dr.  ParsonB 

iwte 

363 

KiHingworth 

„   Airy    

1873 

864 

Kingsbridpe  n.t          

„    Ballard 

1883 

365 

„    Blazall 

1884 

366 

King's  Lynn      

„   Airy    

1883 

867 

Jii«y:j.!/»K.n,a(/«uu'.-i> 

„    Bnice  Low    ... 

1893 

M» 

XiM->  Llfa.>  fl«rf  G«!/vn..d' 

„    Mivart 

1897 

S6>l 

KhiLeato.,  jr. 

„    Barry 

1891 

370 

Knighton  Regi»tration  District       

..    Airy     

1878 

371 

'  Dr.  Copeman 

1893 

373 

Lamlielht          

1873 

373 

lA,«ra>i.,-  1  .• 

,.    Thomsou 

1897 

Z/irAWrf*             

„    Bruce  Low     ... 

1894 

375 

Launc«ston  R.f 

„    Parsons 

1SS4 

37fi 

LeckR 

Do 

1889 

377 

Mr.  Power 

1872 

378 

Lent«n  U.  (now  part  of  Nottingbamlt      .- 

Dr.  Thome 

1876 

37a 

Lepton  U 

.,    Barry 

1891 

S8C 

Lewes  Registration  District 

„   Thome 

1874 

tlHl 

l^ytont 

„    Sweeting 

1893 

555 


Na 


Looality  IxiBpected. 


Medical  Inspector. 


Year. 


382  Limsficld  ...         ...         ... 

383  Linslade ... 

384  Littleport 

385  Llandcwyrcwm 

386  Lltuidissilio  Kegistration  Sab-Diutrici 

387  Llanelly 

388  Llanellyi* 

389  Llanelly  U. 

390  Llanfrechfa,  Upper,  U.t        

391  Llanfyllin  R 

392  Llanfynydd 

893       Llangollen  U 

394  Llanllyfni  and  Llanwnda      

395  Llanrhaladr      

390       Llanwddyn        

Oaf  Jjifnfiofi    ...          ...          ...          ...          ...          ... 

398  London,  Southern  Dintrictet 

399  Ltntdon^  Port  of^ 

400  Long  Benton     ... 

401  Long  Buckby* 

402  Long  Eaton  U.t  

403  Longton  U.* 

403«     Longton  U.  and  Fenton  U.* 

404  Lityght&n 

405  Loughtonf 

406  Liywt^r  Brij'ham  L\      ...         ...         

407  Lower  Sheringhamf 

408  Lowestoft  U.* 

409  Lndgvan  U.* 

410  Ludlow  U.  and  R.  (Registration  District)... 
410rt     Lunctfdale  R.f 

411  Lurgashall        

412  Lymington  U 

413  Lympsham 


414  Macclesfield  Registration  District  (part  of) 

415  Machynlleth  Registration  District 

416  Maesteg  U.*      

417  Manchester  Royal  Infirmary 

418  Manorbicr 

419  Manxfifld  Dhtrict* 

420  Mansfield  Registration  District        

421  Margate  U.  (^m4  iMMuetF)         

422  Margate  U.*      

423  Marhamf  

424  Market  Weightonf      ..;        

424tf  Marston,  Hingham,  and  Long  Bennington... 

425  Mart/Ubnfw,  iSt,  

426  Maryport  U 

427  Mathry  and  Llanrian 

428  Melton  Mowbray  R.f 

429  Mfltvn  Mowhratj  U. 

430  Mendham 

T>) X  iuerx o^T   •«•         ...         ...         ...          ...         .•• 

432  Meflsinghamf    ... 

433  Mexborough  U.  

434  Middltifb  rough  U*      

435  Middlesbrough  U.*      

436  Midstrmer  Aarton  £7".*...  


I) 


»• 


Dr.  Copeman 
Bulstrode 
Thome 

Mr.  Spear 

Dr.  Harries 

„    Blazall 

„    Parsons 

Mr.  Spear  ... 

Dr.  Parsons 

Sweeting 

Parsons 

x\iry     ...         ... 

Thome  ... 

Parsons 

Copeman 
Mr.  Radcliffc 
Dr.  Buchanan 

Sweeting 

Bruce  Low     ... 
„    Turner 

Mr.  Spear 

Dr.  Fletcher 

Mr.  Power 

,,    tspear  ...         ... 

Dr.  Blaxall 

Copeman 
Sweeting 
A-iry     ...  ... 

Fletcher 

A.\rY     •  •  •         •  •  • 

Xi/wa  •  •  •  •  •  * 

Mr.  T.W.Thompson 


Dr.  Thome 

•  I       a\.  I  •J  ■  •  *  •  •  • 

Mr.  Spear  ... 
„    Radcliffe 

Dr.  Airy     

Buchanan 
Gresswell 
,f    Harries 
f  I    jr  age    ...         ... 

„    Parsons 
Mr.  Royle 
Dr.  Wheaton 
Messrs.       Radcliffe 
and  Power. 

Mr.  Spear 

Dr.  Parsons 
Blaxall 

Dr.  Airy     

Home  ... 

Bruce  Low 
,,    Thome 
„    Ballard 
„    Bruce  Low 
„    Blaxall 


If 

V 
M 


M 


»» 


»» 


»» 


1892 

1894 
1873 
1880 
1888 
1872 
1876 
1880 
1883 
1881 
1895 
1881 
1880 
1877 
1888 
1895 
1872 
1896 
1894 
1896 
1886 
1889 
1898 
1878 
1880 
1888 
1885 
1896 
1896 
1876 
1898 
1880 
1878 
1895 


1873 
1876 
1889 
1876 
1880 
1896 
1885 
1873 
1H87 
1887 
1885 
1898 
1873 

1882 
1880 
1881 
1880 
1873 
1893 
1897 
1873 
1888 
1896 
1888 


6M 


Ko. 

Lot»mj  Intpected. 

Medical  Inspector. 

Year. 

137 

MiUbrook          

Dr.  Ballard 

188<) 

438 

Millbrookt       

Do 

18X* 

*39 

Hogirerhanger 

Dr,  Buchanan 

189S 

440 

MoIdU.'            

..    Wbeaton 

1894 

441 

„    Fletcher 

1893 

442 

Monmouth  U 

„    Pirrie 

lN7i 

443 

J/,..r/<-y  «Nrf  BuImII  U.-oth 

„    Ballard 

187.1 

414 

Motoombe          

„    .SinipBOQ 

188.^ 

Monltont           

„    Turner 

1H«6 

44A 

.V,.«N*ai«  A.b  V.'        

Mr.  Spear 

1887 

447 

Dr.  PagG     

IH88 

448 

".Sazafelh  IIohm,"  HammertmUk 

Mr.Spear 

1^83 

449 

Neath  BegistratJon  Distrlot 

Dr.  Airy     

1S77 

450 

yr„lhB.ij^rt„n 

Mr.Spear 

\>m 

41>l 

Seotont 

Dr.  Airy     

1876 

t.->2 

NewKkU 

„    Parsons 

leas 

453 

Xem  nrighto:^' 

Mr.Spear 

1888 

VA 

-Vw  air-*         

Dr.  Page     

1888 

4sr. 

NawDeUTBl' 

„    Sweeting        ... 

18U4 

4SH 

NewHinokBej 

„    ThomB 

1872 

4.i7 

Newlynf            

„    Blaxall 

1877 

45H 

SewlynE«t 

„    Ballanl 

1880 

tm 

Do. 

1871 

461) 

XtwpoH  t'.,  ^r.'         

Dr.  ThoiuBon 

18a4 

461 

Newport  Pannell  R.  (part  of)         

„    Thorno 

1872 

463 

Newport  Pagnell  R 

New  Quay  (.Cardigan)  U-t 

„    ParwHU. 

1884 

463 

„    Fletcher 

18!>2 

464 

New  (iuay  tComwall)  U 

„    Ballard 

187» 

46.-. 

Kew  Shoreham  U.t     

„    Thome 

1882 

46li 

Newton  Heath  U.t      

Do. 

1880 

467 

Newtown  and  LlanllwchaiarnU 

Dr.  Bluiall 

1877 

468 

NewtoMU  and  LlaJillwchaiani  LT,t 

Do. 

18WI 

WJ 

Nocton  Rise  Farmhous'i't       

Dr.  GresawcU       ... 

1885 

470 

Normmicljt       

„    Home 

18»3 

471 

SorthallertOB  U.f 

„    Pnge    

1887 

472 

1875 

473 

North  and  South  Tawton      

,.    Blaiall 

1881 

474 

A'HrtA  London  (3  DMrictty 

Mr.  Power 

188.-. 

47r, 

Nivrthop  /la!l 

Norwich  :  Norfolk  and  Norwich  Uo«pitRl... 

,.    Spear 

18WI 

476 

„    Radoliffe         ... 

1873 

477 

.\,inw<l  ((.'j-briJae  ll.)         

..    Power 

1882 

47K 

Nottingham      

Ur,  Ballard 

1881 

471f 

NottinghftmU 

„    Thome 

1871 

480 

"™'"'' 

„    BalUrd 

1872 

481 

«n*«¥ 

Dr.  Down* 

188H 

482 

()k,-hampt.m  R 

„    Blaiall 

1887 

483 

Okehampt*n  U 

Do. 

187iP 

484 

Oldbury  ir 

Dt.  Ballard 

187.i 

48.i 

Oldham  Regifltration  Diiitrict  (part  of)     ... 

„    Stevens 

187.> 

486 

Oldham  U 

„    Beard  

1872 

4ma 

OrmBkirkU.* 

1898 

OrmBkirkR      

„    ParsouB 

188S 

488 

OreettR.          

Mr.Spear 

1883 

489 

OHwaldtwistle  L" 

Do 

1887 

4»> 

Ovcnden  U 

Ur.  Thome 

1873 

4111 

OverDarwtnU 

,.      SteVBDK 

1874 

^57 


Na 


Locality  Ixigpeoted. 


Medical  Inspeotor. 


Year. 


492  Padfitow  U 

493  Pembertou  U 

494  Pemberton  U.   ... 

495  Pembroke  R. 
49t)  Pembroke  U. 

497  Pembroke  U.     ... 

498  Penistone  RcKistratiou  Sub-District  *        .\. 

499  Penistone  U 

.VK)  Penkridge         

501  Penrhynside 

r>n2  Penrith  L\*       

."•0:^  Perry  Street,  Kent      

504  Peterchurch      

f»t)5  Petersfield  R.f 

«)Ux)  x  nn iftojk  ...         ...         ...         ...         ... 

507  Phillack  U.f 

505  Pirhrifjht 

509  Pirbrightf        

5l()  Plymouth  U.  (/'m.vi  y^f //(;/•/*) 

511  Plymouth 

512  Plympton  St.  Mary  R.t  

5IH  Pocklin^ton      

514  Pon  tarda  we  Registration  District  (R.) 

515  Pontefract  Registration  Sub-District  (part 

oi)\  (^not  hfut'tt)      

51G  Pontypool  Registration  District  (part  of)  ... 

517  Pontypridd  Registration  District    

5 1  s  Pontypridd  Registration  Sub-District  * 

•^iv  M.  ooie       ...         ...         ...         ...         ...         •• 

520  Porchester         

521  Portland  U.f 

522  Portsmouth       

523  Portsmouth  U 

o£A  1.  Obbeme  ...        ...        ...        ...        ... 

525  Pottorspury      

52<)  Potterspury  R.f  

»i£i  1.  OLLOn     •••  ...  ...  ...  ...  ••• 

52S  Putney  t 

529  Pwllheli  R 

530  Pwllheli  U.*      


531  Quarry  Bank  U. 

532  Queen  (^'amel  *  . 

533  Quickmere  U.   . 


oif  I  iiaiiioru...         ...         ...         ...         ...         ... 

535       Hadwinter         

53(1  Uainham* 

537  llamsey  U. 

538  Raunds  ... 

539  Raunds* 

540  Raunds  and  Heyford 

541  Uawdon  I-,        

542  Rawdon  U.t      

543  Redditch  U.f 

544  Jifdhill  and  Catcrham  

545  Redruth  Registration  District        

546  IMfitrd^  EaMty\ll.  (^printtd  vnhj  in  antmal 

roluiHp), 


Dr. 

Blaxall 

Mr. 

Airy     ... 

Spear  ... 

Do.    ... 

Dr. 

•1 

Airy     ... 
1  (.eece  ... 

Mr. 
Dr. 

Spear  ... 
Thome 

Airy     ... 
Rruce  Low 

Do. 

Dr. 

Thorno 

Do.    ... 

Dr. 

Turner 

t> 

Mivart... 

11 

Reece  ... 

Mr. 

Power... 

Dr. 

Home  ... 

}) 

Blaxall 

Do.    ... 

Dr. 

Ballard 

Mr. 

Evans  ... 

Dr. 

Parsons 

<* 

Beard  ... 

Mr 
Dr. 

Ogle     ... 
Airy     ... 
,  Spear  ... 
Bulstrode 

M 

Stevens 

11 

Blaxall 

11 

Thomson 

•» 

Thome 

11 

Copeman 
Bulstrode 

11 

Thome 

11 

Parsons 

11 

Blaxall 

11 

Parsons 

Do.     ... 

Dr 

.  Wheaton 

t» 

Parsons 

Ml 

'.  Sp<Mir  ... 

Dr.  Thome 
Mr.  Power... 
„  Evans ... 
Dr.  Airy  ... 
Do.  ... 
Dr.  Bruco  Low 

Do.  ... 
Dr.  Barry  ... 
Do.  ... 
Dr.  Ballard 
„  Thorne 
„    Blaxall 
Mr.  Spear  ... 


1877 
1880 
1890 
1890 
1878 
1895 
1889 
1879 
1876 
1896 
1894 
1871 
1877 
1886 
1897 
1895 
1882 
1893 
1878 
1882 
1882 
1893 
1880 
1875 

1879 
1876 
1889 
1893 
1872 
1886 
1896 
1876 
1894 
1895 
1875 
1882 
1883 
1887 
1887 


1895 

1888 
1879 


1872 
1877 
1894 
1875 
1880 
1895 
1891 
1890 
1891 
1873 
1879 
1876 
1887 


No. 

Locality  IuBpectod. 

Medical  liu-pcutor. 

Year. 

B47 

Rhaysder  H.t 

Mr.  Spoar 

1889 

648 

Rhynm^y  VA 

„    Power 

IMRI) 

S49 

RiBW      

Dr,  Flptchor 

18B3 

3311 

Rochdale           

.,    Thome 

IS82 

5r.i 

lt.>cA,:tfr  r.      

Mr.  Spear 

1«89 

5^-i 

Romford  R 

Dr.  Parsons 

1«S4 

5.ia 

[issa  rui.). 

„    ThuiU!ion 

isai 

sr.4 

„    Ballard 

1M7:; 

Rotherhitho      

,.    Thomson        ... 

IKIU 

5.-.(i 

RothwellU.t 

„    ParsoDH 

IHS2 

.i.-i7 

Rowley  RoBisU 

.,    Ballar.1 

BNT4 

.-..-IS 

RoyatonR 

„    Thorne 

i87r: 

S5» 

Iliimi,,!,  V„lltv'           

Mr.T.W.Tbompaon 

isur. 

flWl 

Runcorn  U 

Dr.  Airy     

1874 

.-.HI 

RuDcorn  U.' 

Mr.  Spoor 

18110 

5fi3 

ButhinR 

Dr.  Parsons 

1H81 

5li3 

Ruthin  U 

„    Home  

1*171 

,m;4 

RuthiuU 

I8SI 

flfiS 

RyeR," 

liV.  Spear  ... 

l(jf<ll 

56ti 

RSnlaW             

Dr.  Bruce  Low      ... 

18113 

S67 

tU.A/l-liu  r.' 

Mr.  S.F.  Murphy... 

18,14 

S68 

St.  Aiiiie-j  Chapel        

Dr.  RIaxall 

INKl 

.163 

StAraphR 

,.    rarHons 

18S1 

J70 

.St.  AvtMl  11 

l>o 

ISSS 

r.71 

St.  George,  HauovBl- Sqnaret           

Dr.  Barry 

1S!4!) 

.-.72 

St.  Georgo,  Hauover  S(iiiare 

.,    Rwouting 

i-;;n 

.-.7:t 

St  Helen's  (Lanes,) 

Mr.S,K«r...         ... 

1SS3 

.-.74 

Rt.  Ives  (Hunt-.)  K.t 

Pr.  Airy     

.-.TS 

KL  John-*  Woodt        

Mr.  Radoliffc 

1872 

.-.TH 

.W.  Joiri'h-'  hdnj-frial  S-'htH-l.  Mnnchi-itfr  • 

Dr.  Paife     

I8S8 

577 

St.    .Vars      Crag,    ,)•.■.    {.Sm.ill-js-r      am«»'/ 

..    ParDoiiH 

ism 

.■i7S 

SI.  P„,rra»  (prinleil  only  U  aHHial  r-./irmO 

Mr.  PoH-or 

18M3 

5711 

SaleU.   ...         

Dr.  r«ri.oii.H 

1882 

fiSit 

Samfor-IR 

..    Airy     ... 

18X!> 

.-.Ml 

Sandal  RoRmtration  Snb-DUtrict 

IS*." 

ilsa 

S,;ilter  ami  .•i4-iittuii' 

Dr.  Parsons 

I81N> 

.nss 

RoulooatesR. 

„    Blaiall 

1877 

f.Nl 

Sculcoatf  B  R.- 

..    Harry 

IHHO 

Xrdqlni  JfnjUlrnlina  Suh-Jh-l rii-l 

.,    Rallanl 

1874 

.-.SB 

Seendt 

Mr.  Swi-etinir 

188.J 

r.87 

SeiHdon  R 

Dr.  Rallard 

1874 

.-|88 

Relborno 

„    Blaioll 

1879 

,iSU 

„    Bruw  Low 

1896 

5111 1 

Shftdwell           

Mr.Sprar 

18S0 

.lUl 

Shaftesbury  U 

Dr.  Simpson 

188.1 

:>ii2 

Shefrness  U.f 

Mr.  Sprar 

1K84 

rm 

Shf^Ad    V.   iHmraU    V»Ih»i.;   S,„„II-,h'j- 

Dr.  Barry 

1«87 

KpidtmU:  I8S7-8M). 

r.iu 

Bhepton  Mullet  R.t     

„    fJrtwwidl 

LVS.i 

nil.-. 

Sherh„rHr  V.     

,.    Ulaxall 

IM73 

.'•WS 

ShrrhTH.'  1'.     

Do, 

IM83 

KhifnulR 

Dr.  Wheaton 

1897 

S1I8 

Bhildon  and  East  ThickleT* 

..    Bruce  Low     ... 

1893 

.nu9 

Sidmoulhr 

Mr,  RudclitfB 

1877 

tWlJ 

Sirhntu  y«Ve<j'          

„  T,  W,  Thomiiwju 

1895 

twi 

Skettby  ouJ  Fulwooii+           

Dr   llurriifl 

1873 

602 

Skelmanthorpe  U.f     

„    Bruce  Low     ... 

1689 

559 


Na 

Locality  Inspected. 

Medical  Inspector. 

Year. 

(»o:\ 

Smallcyf           

Dr.  Page    

1887 

i\()^ 

Southboroufrh  U.         

Mr.  Spear 

1882 

i\t):t 

Southend  U 

Dr.  Thorne 

1880 

CiMi 

Southend  T^* 

„    Hruce  Low 

1896 

<;o7 

Sou  til  St^nelmm  U 

„    Blaxall 

1879 

r>4)s 

i^'oWerby  Hridtfe  U 

,,    Parsons 

1889 

(Will 

Spenuynioor  U.            

Do. 

1884 

(>I0 

Sptmnymoor  U.*          

Dr.  Page    

1888 

oil 

Spilsby  K. 

Mr.  Si>car 

1884 

612 

in^fiifff^    Xl-»                      •••                   •••                    •••                    «••                   ••• 

Dr.  Blaxall 

1890 

61 H 

Siithihrifhje  r.  ... 

Mr.  SjK^r 

1890 

6U 

Stan<li8h  with  Langtree  T.f 

Dr.  Pago     

1888 

6iri 

Stapleford 

,.    Thome... 

1877 

616 

Stevenage  U.     ..          

Do.     ... 

1873 

617 

Stoke  (extra  urban)-|- 

Dr.  Home 

1893 

618 

Stoke-on-Trent  Registration  District 

,,    Ballard 

1872 

61«J 

ft'LUll"  JV»  •••               •«•               •••               •••               •••               ••• 

Do. 

1874 

620 

Stourbridj^o  Registration  District 

Do. 

1873 

621 

Stourbridge  Registration  District 

Dr.  Parsons 

1879 

622 

Stourbridjre  R.  (Staffs.  Division)  * 

Do. 

1888 

62:J 

Stourbridge  R.  (Worcester  Division)! 

Do. 

1888 

r,2;w 

Stoir-oH'tfn''\\'old  1( 

Dr.  Sweeting 

1898 

i'rJi 

Sunderland  V> 

Mr.  Radcliffe 

1871 

{\2:> 

Sunderland  U.f           

„    T.  W.  Thompson 

1895 

r>26 

Sutton  Bridge 

Dr.  Parsons 

1879 

627 

Sutton-in-Ashfield  U 

„    Harries 

1873 

628 

Sutton -in- Ashfield  U 

„    Parsons 

1882 

620 

Sutton-in-Ashfield  U 

Do. 

1883 

630 

Sutton  Veny      

Dr.  Airy     

1872 

6H1 

Swanage  U. 

,,    Home  ... 

1872 

6H2 

Swanage  U*      

Mr.  Harvey 

1886 

(;3:i 

Swanage  U.*     

Dr.  Wheaton 

1897 

6:{4 

Swansea  R.  (part  of) 

Mr.  Radclitfe 

1875 

(;:{:> 

Swimbridge       

Dr.  Ogle     

1879 

i\'M\ 

Swindon  ll<*gistration  Sub-District  (part of) 

„    Blaxall 

1879 

(>:{7 

Swinton  U 

„    Ballard 

1872 

6:j7^/ 

Sw'intoit  ami  PciuUi'hury  v.* 

,,    Thomson 

1898 

638 

Taunton            .  . 

Dr.  Blaxall 

1882 

6:iy 

Tavistock  ii.+ 

Do. 

1881 

640 

Tt't'tt  \  tillcii 

Dr.  Barry 

1890 

641 

Tees  Valley       

Do. 

1891 

642 

Tempsfordf       ...          

Dr.  Parsons 

1882 

643 

Tenbury  R.        ...          

)}    Airy     ...         ... 

1893 

644 

Tendring  R.f 

Mr.  Spear 

1890 

645 

Lniinik  'Ivy           ...          ...          ...          ...          ... 

Dr.  Parsons 

1889 

646 

Thorne  Ht^gistration  District            

Do. 

1883 

647 

Thorixi  Saint  Andrew            

Dr.  Copcman 

1893 

618 

Thurmaston 

„    Fletcher 

1895 

6iy 

TirhnitirMh*        

Mr.  Power 

1883 

650 

X  lUv-D  «\  1/11                       •••                    •••                   •%•                   •••                   ••• 

Dr.  Thome 

1876 

651 

Tipton  U. 

,,    Ballard 

1874 

652 

Todmorden        

„    Buchanan 

1872 

653 

Torpointf          

„    Balhird 

1882 

654 

Totnes  U.  and  R 

„    Parsons 

1880 

6o;) 

Tottenham  U 

Mr.  Radcliffe 

187S 

656 

Tottenham  U.    ... 

„    Sweeting 

1885 

657 

Trawden  U.f     

„    T.  W.  ThompBon 

1891 

658 

Tredegar  U 

„    Radcliff* 

1878 

659 

Tredegar  U 

II    Spear  •••        ... 

1889 

v% 

Loonlity  Ingpeotod. 

Medical  Inspector. 

Tew, 

6S0 

7r.fl/  lUf^r'     

Dr.  Bruce  Low     .„ 

189.1 

(ifi\ 

Triradon  CoHiory  and  Trimdon  Qranyet   ... 

,.     Page 

1884 

6r>2 

„     Batlard 

187'J 

Truro  ReirislratioQ  Dialiiot 

.7    Blaxall 

1874 

aei 

Truro  H.+          

..    Paraons 

188(1 

fifi,i 

Tudhoe.  Elvet.  *o.,  So 

Mr.  T.W.  Thompson 

18UI 

Gfiaa 

TunhridgB  Welle  r.*              

Dr.  Buchiinan 

ISBH 

AKA 

Tyneranoth  Hegri«t™tion  DiBtriot' 

.,     Barry 

1H8S 

667 

UokHeldU 

Mr.  Power 

1881 

66M 

,.   sp««f 

18AS 

66!» 

iQ  «iwr          

Dr.  Parsons 

\SX9 

670 

Mr.  Sweeting 

188.-. 

671 

Usk         

Dr.  Home 

1893 

67! 

UxbridgeB.* 

Mr,  Evans 

1893 

67;1 

L'rbridpi  r.+ 

Dr.  BruoeLow     ... 

188*1 

1571 

Vront      

Mr.  8p<ar 

1887 

fi76 

Dr.  Baohanan 

1897 

ei:.,, 

Wakefield          

Ur.  RodoliSe 

1871 

676 

Wakefleld;     Wttxt       Riding       HoDae      of 

Correotitra. 

Dr.  Ballard 

187S 

W«lker  U.t       

..    AifJ    

I87S 

fi78 

Walxall  H.t       

,.    Thorno 

1881 

H79 

WaMng'ham  R 

„    GrewwBll       ... 

188.J 

r.80 

.,    Airy     

1888 

r.8l 

Wnlton-on-the-Naie  U 

,.    Parsons 

1881 

682 

Wnlwortbt        

I8a.i 

68:i 

WareR 

1884 

684 

WaraU.t           

„    Thorne 

1874 

68.-, 

Wareham  U 

,.    Home 

1873 

686 

Warrington  U 

..    Ballard 

IS71 

687 

Watford  11 

Mr.  Sweeting 

188.-. 

688 

Watfonl  U.  and  n 

.,    Royle 

1897 

689 

Watt  U.t           

Dr.  Ballojil 

1872 

690 

WedncHbnry  U.  (Rosri^tration  Sub-District) 

T): 

l«7r. 

sai 

llWfc*.* 

Do 

IMHll 

692 

WellingboronKh  R.+ 

Mr.  S,«Br 

188M 

m 

Dr.Thorne 

1K74 

694 

Wellington  (RomerBot)  R 

,.    Simp-uin 

1«8.-. 

Wellington  (fiomenet)  V 

,.    Diaxftll 

1872 

696 

Wellinptcn  (Somerset-)  U 

188.-. 

697 

Wells  (Xortolk)  RegiBtratian  Snh- District 
(part  oO-t 

Mr.  Power 

187.-. 

698 

treit.  i-v.'rf-'ih)  r.    

..    Spc-ar 

18Wt 

699 

Wellit  Cf*onier,.i.t)  R 

.,    Lnnpdon 

187a 

700 

WcbC  Auckland            

Dr.  Harries 

1872 

71)1 

West  Bromwicb  C* 

„    Buchanan       ... 

181l.'> 

701 II 

Willi  Jtri'mii'irli  I'.' 

Do 

1898 

702 

We«t  Bromwiob  n.  and  R 

Dr.  Ballsri 

187". 

703 

WftitCoweHU.             

Mr,  Spear 

\»IS« 

704 

Westfln-BoperMarc  V 

Dr.  Blaxall 

1882 

705 

Wetberby          

Whitby  a.  and  R 

WhitoWob  CHant*.) 

„    Thome 

1877 

706 

,.    Wilson 

isns 

707 

,.    Thoruc 

1872 

708 

Whitfoni  Registration  Suh-Diitrict 

Mr.  Power 

1871 

709 

Whitford  Registration  Sub-District 

Dr.  Parsons 

1888 

No. 

Lo~UtT  Iiupeotad. 

Medical  Inipector. 

Year. 

Till 

WhitatablB        

Mr.  Power 

18SS 

711 

18M6 

712 

Wiuktord           

Dr.  Thornp 

187!» 

7i;( 

WidnM  U.'        

.,    BruooLow      ... 

1R94 

7H 

Wimn  and  Inue-in-MakerlicM  U 

,.    Cupcraon 

IHII2 

715 

Wigai.  r 

Mr.  Radcliffc        ... 

1HT3 

7]  11 

WiKht.  lalHOf 

Dr.  Ballard 

I8M0 

Willenhall  Rutrwtration  Sub-Dirtriot 

Do 

litT4 

Williton  n.t      

Do 

1K81 

7111 

iri.»w,'rf,iK  r. 

Mr.  Power 

I8S6 

720 

Dr.  Home 

IHTa 

Til 

„    Airy     

1H84 

722 

WinonntmiR 

,.    ParBODH 

IHOe 

723 

\ViHch>-tti;-  r. 

Mr.  Power 

1877 

724 

Winche-ter  U 

Dr.  Parwmii 

1887 

72.'. 

Windwr  r 

»   Airy  and  Mr.  A. 
Taylor, 

IN86 

72li 

WindBor  L' 

Do 

1M8& 

727 

Wingt 

Dr.  BUiBll 

1879 

73M 

Wisbech  R 

,.    P-NTo    

1883 

73« 

Witney  1' 

„    Fletcher 

1897 

7*) 

WiveliMsomlie  U 

„    Blaiall 

1S7B 

731 

WoUtanton  and  Biin.lein  Begintt*tior  Ili*- 

..    Ballard 

1873 

7.3 

Worwhampton  r 

Do. 

1871 

Wombwell  U 

Dr.  Parsona 

1888 

7M4 

Woolfardiewortliy       

.,    Airy     

IH8» 

73.-. 

Woolwich  U 

Mr.  Rpear 

1N84 

7:k 

Worowter  IT.t 

Dr.  Parsona 

1H8S 

7H7 

,.    FleUher 

1897 

7:lM 

WorkinBton  L'.t          

.,    Page    

1888 

7:ii( 

"-"■'/.-?•          

..    Thomson 

1SU3 

WortleyR.t      

.,    R««e 

1808 

74U 

Wreihnm  If,* 

.,    Whettton 

1X97 

741 

Wreihflm  U.  aod  R.  (Regi-tratian  DiBtrict 

.,    Airy     

1H78 

—part  of). 

742 

Wribbenhall      

„    Thomson 

1897 

743 

lt>0,»/«  M,,,;!,-          

1895 

Yateleyt            

Dr.  Tnmer 

1880 

7Jr. 

Yeadon  1" 

Mr.  Spear 

>«TB 

746 

Dr.  Airy     

INHt 

747 

York  ■/;.»■«  ««rf  {',„.,h,rlrv' 

Mr.  Power 

1MH6 

74M 

York  Town  H 

1893 

7411 

Y,.liBdgHnlai. 

Dr.  nwrie* 

1873 

"■'" 

Yrtra.iyto.lwK  '-*.»  (""«  Rhond.ia) 

.-    Airy     

1876 

TkafolUiuiiig  diitrMt  katu  item  iiupeettd,  tPlolly  oi 
injttirU*  in  the  /oragoiHS  Table,  tha  Kxtmbtr  of  w 


B«fer. 

No. 

District  Visited. 

HediL-al  Iiui<ector. 

449 

Aberavon  U.     

Dr.  Airy     

.,   Ogfa    

1877 

Till! 

Abarajohan  U 

I87B 

Ii:l 

Abertillery  U 

Mr.  Spear 

1883 

ii;t 

Abertillery  U 

Do. 

1884 

3 

Aloe«t«r  R.  (part  of) 

Pr.  Ballard 

1875 

240 

AUIenihotU 

1835 

bl 

Alden-hotlT 

Dr.  Turner 

1K8S 

r,ni 

AltofMU 

Mr.  SweetiiiK 

I8Sr. 

r.NH 

Alton  R 

Dr.  Blaxall 

1879 

Alton  U- and  R 

Mr.  Sweeting 

1893 

ir.3 

„    Power 

1871 

183 

Ampthill  K- Cp«rt  oO            

Dr.  Cory     

1R79 

10 

AnglpHey  R 

Hr.  Evans 

18»3 

AsHej  Bridge  U 

Dr.  Ballard 

1871 

„    Buafaanan 

1874 

S» 

AthwitoneB.  (pwtof)         

..  Ai'y  

1878 

AthertonU 

Mr.  Fow«r 

1877 

32 

Auckland  B 

Dr.  Thonie 

1874 

nil) 

AocklandR 

..    P"K« 

1888 

H2 

Ailiridge  R.  (part  oO            

Mr.  Power 

1379 

413 

AibriilgeR 

189.1 

3r. 

AimiiiBter  B.  (part  of)          

Dr.  Blaiall 

1871 

670 

AylgftrthR 

Mr.  Sweeting 

IN8S 

6r>o 

Bakewell  R,  (part  of)            

Dr.  Thome 

I87fl 

133 

BikewoHR 

„    BnicP  Low     ... 

IfWU 

I'JH 

BalaR 

Do. 

1895 

IDG 

Bala  U 

Do. 

189.1 

443 

BalBall  neath  U 

Dr.  BalLaM 

IH73 

U2 

Bangor  nod  Baanmari*  R.      

„    BnioeLow     ... 

189.-> 

143 

Bangor  IT 

Do. 

18!U> 

33r. 

BariingB            

Dr.GreMwell       ... 

188S 

19.'. 

BanisleyR 

„    Bmoe  Low     ... 

1889 

1K7 

Barnitaple  R.  (part  o()         

„    Horn.  

1872 

fisr. 

BarnxUple  O. 

..    Ogle    

1879 

IT 

Barnstaple  U.  and  R 

„    Reece 

1894 

S4 

Barbon-on-lrwell  R 

„    .Stavenn 

1874 

Barton-oii-Irv-ell  U 

Do. 

1874 

Baatoni  H.  (part  of) 

Dr.  HarriPB 

1871 

303 

Batley  0 

„    Thome 

1878 

r.7 

Battle  R 

„    Airy     

1878 

5S 

Bedaly  R.  (part  of) 

Mr.  Power 

1877 

117') 

BeduleR 

„    Sweeting        ... 

less 

S'il 

Dr.  Airy     

1880 

SMi 

Bclford  R 

1886 

C,2 

BedwelltyR 

„    Spear 

1883 

63 

BedwelltyE 

Do. 

1884 

Bl 

Bdgrave  U 

Dr.  Barry 

1883 

603 

BolperR 

..    P>«e    

1887 

143 

BethcDdaU 

„    BraoeLow      ... 

189B 

734 

Bi.lef«rdR 

,.    Airy     

1880 

47 

Bidefordr 

„    Reeoo 

1894 

r.27 

„    Parsoiu 

1883 

li43 

Bifc'gleswade  R.            

Do 

1883 

146 

Biggleawado  R.            

Dr.  Buchanan 

1396 

S95 

BigKlMWsdeR 

Do. 

1896 

Bafw- 

•aoa 

No. 

Diitdot  Tiflitad. 

Medical  Inepeotor. 

Tau. 

439 

BiK  gleawttde  R 

Dr.  Bnohanan       ... 

1S9S 

712 

Billericay  R 

,.    Thome 

1879 

Jl 

BilBtOQ  U 

.,    Ballard 

1874 

an3 

BirkenshawU 

,.    Thome 

1878 

S03 

Biretall  U 

Do. 

1878 

82 

Bishop  Aacklnud  U 

Do. 

1874 

710 

BleanR. 

Mr.  Power 

1883 

M7 

BlofieldR 

Dr.  Copeman 

1893 

SiS 

Birthing  a 

„    Mivart 

IS96 

SI 

Bodmin  U.  nnd  B 

„    Parson;* 

1881 

411 

BoUingtonU 

„    Thome 

1873 

88 

Bolttin  R 

„    Ballard 

1871 

338 

Bolton  R 

Mr.  Spear 

188B 

88 

Bolton  V 

Dr.  Ballard 

1871 

310 

Bosmere  and  Uliifdon  R. 

„    Airy     

1S80 

371 

Bmintree  R.  (part  of) 

1876 

170 

Emintreii  R 

",  Airy  *...    ::: 

1883 

156 

Brampton  and  Walton  L',      .. 

.,    Thorne 

1871 

213 

Brandon  and  BjflhottlcB  U.  .. 

Mr.  Spear 

IflSl 

391 

Brentford  R.  (part  of) 

Dr.  Thome 

1H7G 

Brid(,'end  R 

Mr.  Spear 

1R88 

101 

Do. 

1888 

680 

Brierlev  HiU  U 

Dr.  Ballard 

1873 

44B 

Briton  Ferry  0 

„    Airy     

1877 

S18 

BrixworthR 

„    Bruce  Low     ... 

1889 

677 

Bromley  B 

„    ParnoiiB 

1881 

1S5 

Bromley  R 

„    Copeman 

ISSl 

141 

BromagTOve  U,  (iiart  of) 

„    Ballard 

1873 

720 

Bruton 

,.    Home 

1873 

387 

Brynmawr  U.  (pftrt  of) 

„    Harrioa 

1B73 

3S6 

Builth  B 

„    Airy     

1880 

731 

BurBlpm  U 

„    Ballard 

1873 

131 

Bnrton-on-Trent  R.  (part  of)           

"    ■*''?     

1878 

1!)2 

Cains  R 

Mr.  Spear 

1 881 

747 

Camberley         

„    Power 

1886 

678 

Cambarwell      

Do.     

1883 

301 

Dr.  Ballard 

1883 

fiOO 

Cannock  R.  (part  of) 

„    Airj-     

1876 

391 

Carnarvon  R. 

Do 

1880 

US 

Carnarvon  R 

Dr.  Bruce  Low     ... 

1895 

143 

Carnarvon  U 

Do. 

189B 

720 

Castle  Cary       

Dr.  Home 

1872 

113 

Castleford  U 

„    Parsons 

1880 

G44 

Caterbara           

„    Tborno 

1879 

3n2 

Chard  R.  (part  of)       

Chelmeford  R,  (pwt  of) 

„    Blnxall 

1871 

270 

„    Airy     

I87S 

671 

ChelBea  Parish 

,.    Burry 

I8H9 

S13 

Chertaey  R.  (part  ot) 

„    Thome 

1873 

196 

Che^t«rR 

„    Brura  Low     ... 

1895 

198 

Cheater  U 

Do. 

1895 

15S 

CheaterfieldR 

Dr.  Thorae 

1871 

156 

Chesterfield  U 

Do. 

1871 

235 

Dr.  Hnrriea 

1873 

91 

Chippenham  R 

„    Blainll 

1880 

IM 

Chippenham  R 

,.    Home 

1B93 

169 

ChippiQB           

„    Airy     

1880 

196 

Chirk  E             

„    Bruce  Low     ... 

1895 

1G6 

CLiyLaneU 

„    Thome 

1871 

2ne 

ClaypoleR 

„   Wheaton        ... 

1896 

564 


ftefer- 

enoe 

Distziot  Visited. 

Medioal  InBpootor.  | 

Year. 

No. 

424a 

Claypole  R. 

Dr.  Wheaton 

•  •• 

1898 

454 

Clee-with-SVeelsby  U.            

„    Pago    ... 

•  •• 

1888 

880 

v/illlO   U.                   ..«             ...             ...             ...             ... 

„    Theme 

■  •  • 

1874 

134 

Glutton  R 

Mr.  Sweeting 

•  •  • 

1892 

441 

Coloford  U        

Dr.  Fletcher 

•  •  • 

1892 

142 

Colwyn  Bay  U.            

„    Bruce  Low 

•  •• 

1895 

142 

Conway  R. 

Do. 

•  •• 

1895 

601 

vyouway  ii>.         ...         •«*         ...         >••         ... 

Do. 

•  •• 

1896 

142 

Conway  U.        ...         ...        ,.', 

Do. 

•  *• 

1895 

685 

v^C-IOvlv/ V^    v/ •                  •«•                 •«•                 •••                 •«•                 •*• 

Dr.  Ballard 

•  •  • 

1874 

101 

Cowbridge  U 

Mr.  Spear  ... 

•  •• 

1888 

83 

Cowpeu  U. 

Dr.  Airy     ... 

•  •  • 

1872 

666 

Cowpen  U. 

„    Barry  ... 

•  •• 

1883 

666 

Cramlington  U.           

Do.    ... 

•  •• 

1883 

142 

Criccieth  U. 

Dr.  Bruce  Low 

•  •• 

1895 

387 

Crickhowell  R.  (part  of)       

„    Harries 

•  •* 

1872 

388 

Crickhowell  R.  (part  of)       

,,    Blaxall 

•  *• 

1876 

646 

V/xOitXo    vJ  *                 •*•               •••               •••               •••               ••• 

„    Parana 

•  ■• 

1883 

69 

Croydon  R. 

„    GresBwell 

■  •• 

1886 

719 

Croydon  R.        ...         ...        ...         ...         ... 

Mr.  Power 

•  •• 

1886 

20 

Dartiord  R.       ...         ...         ...         ...         ... 

Mr.  Power ... 

•  •• 

1876 

192 

L/artford  R.       ...         ...         ...         ...         ... 

,f    opeftr  ... 
Do.    ... 

•  •  • 

1884 

192 

Dartford  U.       ...         ...         ...         ...         ... 

*  •• 

1884 

195 

kJi%LiAjJX    \J 9                 •••               •••               •••               *••                 •• 

Dr.  Bruce  Low 

•  •• 

1889 

401 

Daventry  R. 

Do.     ... 

•  •• 

1896 

624  ' 

X/6V1Z6S  JC*.              ...             ...             ...             ...             ... 

Dr.  Copeman 

•  •• 

1894 

203 

Dewsbury  U. 

„    Thome 

■  •« 

1878 

39 

Doncaster  R.  (part  of)           

Do.     ... 

•  •• 

1878 

604 

Dore  R.  (part  of)        

Dorking"  K.        ...        ...        ...        ...        ... 

Do.     ... 

•  •• 

1877 

281 

Mr.  Power ... 

•  •« 

1883 

423 

Downham  R. 

Dr.  Parsons 

•  •• 

188T 

156 

Dronfield  U. 

„    Thome 

•  ■• 

1874 

287 

Droxford  R. 

„    Parsons 

■  •• 

1884 

245 

Dunmow  R. 

„    Airy     ... 

•  •• 

1880 

272 

Dunmow  R. 

Do.     ... 

•  •• 

1883 

610 

Durham  R. 

Dr.  Page    ... 

•  •  • 

1888 

665 

Durham  R. 

Mr.T.W.Thompeon 

1891 

213 

Durham  U.  and  R.      

„    Spear  ... 

•  •• 

I88I 

716 

Ea8t  Cowes  U 

Dr.  Ballard 

1880 

354 

Eaflt  Grinstead 

„    Airy     ... 

1880 

81 

East  Hampstead          

„    Turner 

1886 

14 

East  Ward  R.  (part  of) 

„    Ballard 

1873 

62 

Ebbw  Vale  U 

Mr.  Spear  ... 

1882 

63 

Ebbw  Vale  U.  ... 

Do.     ... 

1884 

196 

fideyrnion  R.    ... 

Dr.  Bruce  Low 

1896 

229 

Edmonton  U.    ... 

Do. 

1888 

125 

Edmonton  U.    ...        ...        ... 

Dr.  Copeman 

1891 

230 

Edmonton  U.    ... 

Do. 

1895 

384 

Ely  R.  (part  of)           

Dr.  Thome 

1873 

230 

Enncld  L'.         ...        ...        ...        ...        ... 

„    Copeman 

1895 

•104 

Epping  R.  (part  of) 

Mr.  Power... 

1878 

405 

Eppin^  R. 

,,    Spear  ... 

1880 

407 

Erpinjrham  R 

Dr.  Airy     ... 

1885 

434 

XIjovOU    L^***«               •••               •••               •••               •••               ••« 

„    Ballard 

1888 

147 

Eton  R.  (pari  of)        

Mr.  Power ... 

1876 

lUfar- 

'~~~ 

•noe 
Ho. 

Dlibriot  VklUd. 

Medical  Iu!-puotor 

l-ear. 

301 

Fulraonth  It 

Dr.  Ballard 

11^3 

301 

FaliuuuUi  V.  (cwu  ftiid  psrishj      .. 

Do. 

\M2 

BIO 

Fnrcliam  R,  {y;irc  ot) 

i)r.  >'tov,.na 

1M72 

237 

farcti^iii  It 

-Mr.  Spoar 

\>*si 

337 

Farokim  U 

]»M 

2ri3 

F»nicomlic        

Mr.  Poffrr...          Z 

1N71 

B78 

Fsnihiiiii  B 

D,) 

1882 

210 

Faniham  It 

3Ir.  Sweotlny 

1885 

21 

Faruhftm  It 

Dr.  Turuur 

1886 

SI 

Purnliam  R 

1)0. 

188t 

255 

FaruhiiuiR 

Do. 

I88S 

717 

Faniham  It 

Mr.  Power 

B86 

1B9 

FanihamU 

Dr.  Pa^iin 

13S9 

210 

FaruhainU 

'.'.  ;  Itr.  Sw^eriiitf 

1S33 

8S 

Farnwortll  U 

Ur.  Uallard 

1871 

6ia 

Fentoii  U 

Do. 

l.'J72 

J03u 

Feiitou  U 

Dr.  Fletchur 

1893 

261 

FeoLiuI-v  It.      

.,    Airy     

1880 

142 

FeeUmogR 

„    Bruoc  Low     ... 

189S 

143 

FeaUniogU 

Do. 

1888 

331 

Flint  U 

Dr.  HlaiftU 

187S 

4S 

ForchoeR 

1891 

27S 

Freebriilge  Lynn  R.  (part  of) 

Dr.  Stoveiis 

1877 

367 

FreebriJge  Lynn  R 

„    Bruce  Low      ... 

1892 

ISO 

Frome  R.  (part  of)      

„    Uallanl 

1873 

lis 

Fulhani    Board    of    Worki    Distriot    (one 

inaMtu:ion). 
FyldeR. 

Mr.  Spear 

1883 

BS 

Dr.  WiUon 

18BS 

fiSS 

Dr.  Parwn. 

1890 

660 

Gainaborough  H 

„'  Bruoe  Low     "! 

1893 

324 

0«dney  DroTB  End      

.,    Pnrioni 

1882 

m 

aianfordBriggR 

Do. 

1890 

432 

aianford  Brigg  H 

Dr.  Bruoe  Low     ... 

1S9T 

263 

Qoanlming  U 

Mr.  Power 

1871 

317 

Dr.  ParBon* 

1880 

Gil 

„    Thome 

1879 

982 

1893 

203 

Gomereiil  U 

I!    Thome            Z 

18T8 

19 

Qranthr.mR 

„    ParBOnB 

1890 

269 

6S3 

■       U 

..  Airy  

„    Thomson 

1889 
1891 

270 

„    Airy     

1873 

451 

Oreat,  GriiuBbj  U,        Z        '.'. 

.,    Page    

1888 

670 

Great  Ougeliuni  K 

Mr.  Sweeting 

1885 

711 

Great  OiiBBbum  R 

Do. 

188B 

263 

Guildford  B.  (part  of) 

Mr.  Power 

1871 

283 

Guisbroiighll 

Dr.  Thome 

1879 

198 

Qnntliwaite      

:::    .. 

Mr.  Spear 

1889 

92 

Halifax 

Mr.  Spear 

1880 

386 

HaUteodB 

Dr.  Umoe  Low 

1889 

286 

HaUtoadU 

I)o. 

1889 

281 

HambledonR 

Mr.  Power 

1883 

61$ 

HanleyU 

Dr,  Hallurd 

1872 

80 

Hartley  Wintney  R.  (part  of) 

,.    StuTena 

1876 

81 

Hartley  Wintney  R 

„    Turner 

1886 

339 

Hartlej  Wintney  B 

Do. 

1886 

711 

Hartley  Wintnej  B 

Do. 

1886 

Bol«r 



enoe 
No. 

Diatrfot  Tiaitod. 

Mediottl  lupjHwtor. 

Tear. 

S8S 

Hoatemere         

Dr.  Airy     

292 

HMtingsR 

Mr.  Spear 

S92 

HastinifBU 

Da       ::: 

622 

Ha»antB 

Dr.  Thonwon 

622 

HavantU 

Do. 

427 

Haverfordweit  R 

„    Parsons 

1880 

1% 

„    BruoeLow     ... 

1895 

B4r> 

HayleU 

„    Blaiall 

304 

HayleU 

„    Ballard 

717 

Heath  Town  U 

Do. 

302 

Hebden  Bridge  U 

Dr.  GresBwell 

*47 

Hebden  Bridge  U 

„    Page    

203 

Heckmondwike  U 

„    Thome 

1878 

133a 

HelatonK 

„    Brace  Low     ... 

1898 

474 

Hendon 

Mt.  Power 

242 

Do. 

1880 

127 

Hexham  R.  (part  of) 

Dr.  Airy     

1874 

708 

Holywell  R 

Mr.  Power 

331 

Holywell  E 

Dr.  Blaiall 

1875 

709 

Holywell  E.      

„    Parsona 

1S88 

476 

Holywell  R 

Mr.  Speitr 

1890 

196 

Holywell  R 

Dr.  Bruce  Low      ... 

3:-» 

Holywell  R 

,.    Mivart 

331 

Holywell  U 

„    Blaiall 

330 

Holywell  U 

„   Mivart 

1896 

196 

Hoole  V 

„    Bruoe  Low     ... 

88 

HorwiohU 

„    Ballard 

1871 

338 

HorwiohU.       

Mr.  Spear 

1889 

313 

Hijuglitoji-lfSpriMi,'  R.  (part  oO 

.,    Power 

1874 

100 

H.,iiKhl,m.U-S,,ri„(,'R. 

Dr.  Fletcher 

314 

HoUKhtaii-lc-Sprinf,'  K. 

Do. 

1895 

66t> 

430 
374 

Howdpji  I'. 

Home  B.  (part  on      

HomeR 

Dr.  Barry 

',,    Bruce  Low     ... 

1883 
1873 
1894 

498 
420 

Hoylandawaine  0 

Hnoknall.nnder-Hathwaite  U. 

Mr.  Spear 

Dr.  Greawelt 

1889 
1885 

346 

Hnll,  Portof 

„    Airy     

347 

Huntingdon  O,  and  R. 

„    Parsoni 

1880 

47 

Hfreoombe  U. 

Dr  Reece 

714 

Inoe-in.Makerfiald  U 

„   Copeman 

1892 

83 

Keaniley  U.      

Dr.  Ballard 

1871 

355 

KeiKhleyE 

„    Stevens 

355 

KeighleyD 

D«. 

92 

KeiithleyU 

Mr.  Spear 

1880 

571 
120 

Ki'iiMiigton  Pariali      

Kt-twiring  R.  ([««  of)           

Dr.  Barry 

1889 

742 

KidtlenniOBtfir  R 

',',   Thomson       ,!! 

1897 

731 
413 

KidBgrove  U 

King\  Norton  R.  (part  of) 

„    Ballard 
Do. 

1872 

370 

370 

Knighton  R 

KQij,'hti.u  n.     

Dr.  Airy     

Do. 

1878 
1878 

2.-.S 
17 

Lancaster  B.     

Leeds  U.  (part  o()      

Dr.  Barry 

„    Ballard 

1882 

377 

Leigh  U.  (part  of)      

Mr.  Power 

1873 

727 

Leigrhtoa  BoMani  a 

■ 

Dr.  Blaiall 

1879 

667 


Befer- 

«noe 

No. 


383 
380 
279 
670 
235 
401) 

88 

88 
203 
329 
392 
142 
142 
396 
196 
196 
142 
400 

15 
176 
618 

18 


District  Visited. 


414 

669 

669 

415 

101 

662 

481 

106 

196 

576 

601 

420 

691 

126 

575 

670 

586 

142 

719 

582 

143 

447 

411 

720 

371 

203 

331 

196 

204 

441 

441 

203 

517 

518 

357 


Leigh  ton  Buzzard  K 

Lewes  IT.  and  R.    

Lexden  and  \Tin«tree  B 

Leybum  R. 
Lincoln  R. 

Lincoln  R.  (one  house)         

Little  Hulton  U.         

Little  Lever  U 

Livensedge  U 

Llandausaint  Registration  Sub-District 

Llandilofawr  R.  

Llandudno  R.   ... 

Llanfairfechan  U 

Llanfjllin  R.    ... 

Llangollen  R 

Llangollen  U 

Llanrwst  R 

Loddon  and  Clavering  R 

London,  Port  of  

London,  Port  of  

Longton  U. 
Lutterworth  R. 


Macclesfield  R.  (part  of) 

Macclesfield  R 

Macclesfield  U 

Machynlleth  R.  

Macsteg  U 

Mailing  R 

Malmesbury  R.  

Malmesbury  R 

Malpas  R.         

Manchester  U.  (one  institution) 
Mansfield  R.  (part  of) 

Mansfield  R 

Mansfield  U 

Maresfield  (Uckfield  R.) 
Marylebone,  St.  (part  of) 

Masham  IT 

Melksham  R 

Menai  Bridge  U 

Merton  ... 

Messingham      

Methley  U. 

Midgley  U 

Midhurst  R 

Milbome  Port 

Mildenhall  R 

Mirfield  U 

Mold  IT. ... 
Mold  U. ... 
Monmouth  B.   ... 

Monmouth  R 

Monmouth  TJ.  ... 
Morley  TJ. 

Mountain  Ash  U 

Mountain  Ash  U 

Mutford  and  Lothingland  B. 


•  •  • 

•  •  • 

•  •  • 


Medical  Inspector. 


Year. 


i» 


11 


Dr.  Bulstrode 
Thome 
Copeman 

Mr.  Sweeting 

Dr.  Gross  well 
Do. 

Dr.  Ballard 
Do. 

Dr.  Thome 
Ogle 


11 


... 


11 


„    Sweeting 
„    Bruce  Low 

Do. 

Dr.  Parsons 

Bruce  Low 

Do. 

Do. 

Dr.  Sweeting 

Mr.  Power... 

Do. 
Dr.  Ballard 
Mr.  Spear  .. 


11 

i» 


Dr.  Thorne... 
„    Parsons 

Do. 
Dr.  Airy     ... 
Mr.  Spear  ... 
Dr.  Ballard 
„    Downes 
„    Bruce  Low 

Do. 
Dr.  Page     ... 
Harries 
Gresswell 
Ballard 
„    Airy     ... 
Mr.  Badcliffe 
„    Sweeting 

Do. 
Dr.  Bruce  Low 
Mr.  Power ... 
Dr.  Parsons 

Do. 
Dr.  Pago    ... 
Airy     ... 
Home  ... 
Copeman 
Thome 
Blaxall 
Bruce  Low 
Mr.  Spear  ... 
Dr.  Fletcher 

Do. 
Dr.  Thome 
„    Airy     ... 
Mr.  Spear  ... 
Dr.  Bruce  Low 


V 

M 
II 
»» 


1894 
1874 
1893 
1885 
1885 
1885 
1871 
1871 
1878 
1879 
1895 
1895 
1895 
1888 
1895 
1895 
1895 
1M94 
1880 
1881 
1872 
1887 


1873 
1889 
1889 
1876 
1888 
1H79 
1883 
1890 
1895 
1888 
1873 
1885 
1880 
1887 
1872 
1885 
1885 
1895 
1886 
1890 
1880 
1888 
1880 
1872 
1892 
1878 
1875 
1895 
1888 
1892 
1892 
1878 
1876 
1889 
1896 


Befer- 

No. 

Watrict  Visited. 

Medical  Iiu^peotor 

re»t. 

38i! 

NarbcrthB 

Mr.  Sppar 

1S8S 

ii^ 

SeBthU.  audR 

Dr.  Airy     

1877 

em 

Sewark  U 

„    BmuoLow      ... 

1893 

1.-.S 

yewbold-cum-Duniton  U 

„    Thorne 

1871 

eu 

Sewcaatlo- ami er- Lyme  C.  (part  oO 

„    Ballard 

1873 

85U 

XewFormtH 

„    BuUtrode 

1 891 

flfla 

KewingtoQ  V 

,.    Copeman         ... 

1896 

191 

SewmarketE 

„    Turnor 

1888 

*i:. 

Newinftrket  R. 

Do. 

188S 

7]6 

Vcwport  CI,  W.)          

Dr.  Ballard 

1880 

282 

Sorinanliv  V, 

„    Thorai- 

1876 

434 

XorraanNjU 

„    Ballard 

188)4 

fiSI 

Nonnanton  V 

Mr.  .Sweetinc 

1885 

640 

^Northampton  R 

Dr.  BruLoLow      ... 

1891 

TO 

N'flrtJi  Bierley  U.  dart  of) 

„   Thome 

1871 

603 

Nortlifle^t  U.  ( imrt  of)          

Do. 

1871 

178 

Norwich  IT 

Dr.  Airv     

1888 

111! 

NottingLam  V.  (,pari  of)      

..    iWrifti 

1871 

631 

Xottingham  U. 

..    Thorne 

187a 

S7e 

SottinghamU 

Do 

1875 

145 

Oakley,  Erome,  Soole,  *o.      

Dr.  Bruce  Low      ... 

1S90 

355 

OflhworthU 

„    StBTeiis 

1875 

1(11 

Ojrniore  and  Rarw  U 

Mr.  Spear 

1S88 

173 

Dr.  Bluall 

1881 

48J 

Oldham  B 

„    Stevens 

1875 

89 

OngsrU 

,.    Airy     

1881 

382 

OmesbyU 

„    Thome 

1875 

4S4 

OnQMby  U.       

„    Ballard 

1B8S 

193 

Orrall     

..    Airy     

Mr.  Spear 

Dr.  Airy     

1880 

83 

OraettR 

1880 

269 

OrseltR.           

1889 

£03 

OsMt-cum-Oftwthorpo  U 

„   Thorno 

1878 

196 

Oavrwtry  E 

„    BrucaLow     ... 

1895 

196 

Overton  R 

Do 

189S 

»e 

Oxford  U.  (part  of) 

Dr.  Thome 

1872 

516 

PanteifU 

Dr.  Ogle     

1879 

118 

Pembroke  It 

..    AJrv     

1880 

498 

Peni«t«n8R 

Mr  .«p««r 

1889 

498 

PeniBtone  U 

no.    

1889 

U2 

Dr.  Brufe  Low      ... 

1895 

804 

Penrj-nU 

„    Ballard 

1883 

615 

PbillackCr 

„    BlaxaU 

1876 

301 

PUiilbckU 

„    Ballard 

1882 

148 

Plymouth  tl,  (iNirt  of)           

,.    Home 

1872 

131 

PoaklingWmR 

Mr.  Rojlo 

1B83 

719 

Dr.  Harries 

197.'i 

616 

Pontefract  R.  (part  of)         

„    Heard 

1875 

61fi 

PontjpoolU 

.,    Ocle     

1879 

617 

Pontyfiridd  R 

1876 

618 

PoDtjiiridil  It 

siV.  Ki«ar  '.'.'.         Z 

1889 

617 

Pontviiri.ld  l'. 

Dr,  Airy     

1876 

618 

Pontypridd  U 

Mr.  Si,ear 

1889 

618 

PoorBDa.n       

Dr.  Bdlard 

1872 

BBS 

PotterapuryR 

„    Buktrode       ... 

1895 

iia 

Pwllheli  H 

„    Bruce  Low     .  . 

1895 

113 

Pwllheli  V 

Do 

1896 

569 


Refer- 

enoe 

DlsMot  YUited. 

Medioal  Inspeotor. 

Year. 

No. 

620 

Quarry  Bank  U 

Dr.  Ballard 

1878 

51 

Quorndon  U 

„    Barry 

188S 

203 

Ravenathorpe  U 

Dr.  Thome 

1878 

653 

Rawmarsh  U 

,,    Thomson 

1891 

282 

jvecioar  u«         •*•        ••*        •••        *••        .«• 

„    Thome 

1876 

804 

Redruth  R 

„    Ballard 

1882 

133« 

Redruth  R 

„    Bruce  Low     ... 

1898 

304 

Redruth  U.        ...           

„    Ballard 

1882 

545 

Redruth  U.  and  R 

„    Blaxall 

1876 

544 

Reigate  U 

„    Thome 

1879 

750 

Rhondda           

„    Bruce  Low     ... 

1893 

670 

Aipon  n.             .•*         ...         «.,         ...         •*• 

Mr.  Sweeting 

1886 

670 

ivi pori  u.            .••         ..«         ,,,         ...         ••• 

Do. 

1886 

48 

Romford  R.  (part  of ) 

Dr.  Harries 

1873 

44 

Romford  R.  (part  of) 

„    Buchanan 

1878 

45 

Romford  R. 

„    Thome 

1880 

536 

Romford  R. 

Mr.  Evans  ... 

1894 

553 

Rotherham  U.  ... 

Dr.  Thomson 

1891 

485 

Royton  U. 

„    Stevens 

1875 

236 

Rusholme  U.     ... 

,,    Airy     ...         ... 

1879 

395 

Ruthin  R.  (part  of) 

.,    Thome 

1877 

196 

rvutnin  rC.          ...         ...         ...         ...         ... 

„    Bruce  Low     ... 

1895 

716 

Ryde  (I.W.)      

„    Ballard 

1880 

585 

Saffron  Walden  R.  (part  of) 

Mr.  Power 

1877 

667 

st.  Albans  R.    ...        ...        ..•        ...        .■• 

„    S.  F.  Murphy... 

1884 

266 

St.  Austell  R.  (part  of)         

Dr.  Corfield 

1871 

457 

St.  Columb  Major  R.  (part  of)         

„    Blaxall 

1877 

458 

St.  Colurab  Major  R. 

„    Ballard 

1880 

675 

St.  Columb  Major  R 

„    Buchanan 

1897 

178 

St.  Faiths  R.     ...        ...        ...        ...        ... 

,,    Airy     ...        ... 

1888 

578 

St.  George,  Hanover  Square 

Mr.  Power 

1882 

437 

St.  Germans  R....        ...        ...        ...        ... 

Dr.  Ballard 

1880 

438 

St.  Germans  R.... 

Do. 

1882 

653 

St.  Germans  R....        ...        ...        ...        ... 

Do. 

1882 

578 

St.  Giles,  Bloomsbury 

Mr.  Power 

1882 

716 

St.  Helens  (I.W.)        

Dr.  Ballard 

1880 

361 

St.  John's  Wood          

Mr  Power 

1878 

578 

St.  Martin-in-the-Fieldi        

Do. 

1882 

581 

Sandal  Majrna  IT.        

Mr.  Sweeting 

1886 

716 

Sandown  U. 

Dr.  Ballard 

1880 

346 

Sculcoates  R.    ... 

„    Ajry     ...        ... 

1882 

661 

O^UK dlCJLU  Xlv*         •••                •••                •••                •••                ••• 

M    Page 

1884 

585 

Sedgrley,  Upper,  U 

„    Ballard 

1874 

666 

Seghill  U. 

„    Barry  ... 

1883 

444 

Shaftesbury  R 

„    Simpson 

1885 

716 

Shanklin  U. 

„    Ballard 

1880 

209 

Shardlow  R.  (part  of)           

„    Beard 

1872 

615 

Shardlow  R.  (part  of)            

„    Thome 

1877 

137 

Shipston-on-Stour  R.  (part  of)        

„    Harries 

1873 

95 

Shipston-on-Stour  R.  (part  of)        

Mr.  Power 

1876 

717 

Short  Heath  U.           

Dr.  Ballard 

1874 

327 

Silloth  (Holme  Cultrim)      

„    Parsons 

1888 

283 

OJLt^luOU     \J  m                    ••«                     •••                     •■•                     •••                     ••• 

„    Thome 

1875 

203 

Soothill,  Nether,  U 

Do. 

1878 

203 

Soothill,  Upper,  U 

Do. 

1878 

83 

South  Blyth  U.           

Dr.  Airy     

1872 

666 

South  Blyth  and  Newsham 

J 

1  f     ^yvLiLjf   •  •  •          •  •  • 

188S 

Mo 


Hefer- 
No. 

District  Viaited. 

Hedioal  Inspector. 

rear. 

164 

South  Molten  E.  (part  of)    ... 

Dr.  Home 

1872 

447 

S«wcrbyU 

,.    P»ge 

1888 

207 

Spaldicu:  R 

Do 

188B 

StiX 

Spalding  K 

Do 

1881 

■M 

Spennymoot  n.            

Dr.  Thome 

1874 

370 

Springfield         

„    Air7     

1873 

6HS 

„    ParMM 

1881 

4'.IH 

Htflke-on-Trent  R 

Mr.  Spear 

1889 

ISIH 

Dr.  Ballard 

I87S 

Bin 

Btoke-on-Trent  U 

Do. 

1873 

62() 

-SMiiirbridgB  R 

Do. 

1M73 

ISI 

Stourbridge  It 

Dr.  Gresawell       ... 

188a 

630 

Stonrbridger 

Sww-on-tho-Wold  K 

„    Ballard 

1873 

QO 

Do. 

1S74 

172 

Stratford-on-ATon  II.  (part  of) 

Do. 

1873 

•M2 

Stratton  H.        

Dr.  Panmiw 

1H88 

54 

StretfordU 

„    Stevens 

1874 

Sntton-in-ABhfield  V 

„    GrefflwoU 

1:11 

SwBdlinoote  U....         .-. 

.,    Airy     • 

IM7M 

Swaffhftiri  R.  (part  of) 

Do 

1H7« 

6:ifi 

Swindon,  New,  U 

Dr.  Blaxall 

187SI 

eafi 

Swindon,  Old.  U 

Do. 

1878 

r.4 

Swinton  and  Pi.tidlebury  U 

Dr.  Stevens 

1874 

196 

Tnrvin  R 

Dr.  Itruae  Low    ... 

1895 

74 

Tnouton  R 

„    Blaiall 

1882 

131 

TavUtock  R.  (part  of) 

Do. 

1876 

3SI 

TftvistookR 

Do. 

I8S1 

Sti8 

TariBtook  R 

Do. 

1881 

6!t 

Tentorden  R 

Dr.  Thome 

1873 

376 

Thame  R.  (part  of) 

Do. 

1873 

646 

lliorneB 

Dr.  Pareons 

1883 

(>6(i 

Thome  R 

„     Bruce  Loh-     ... 

gUS 

Thornhilir 

„     ThoruB 

1878 

5SS 

Thrapston  R. 

..     Airy 

1880 

649 

Mr.  Power 

1883 

S40 

Dr.  Bruce  r>ow     ... 

18i)l 

.'.89 

ThrapBtonR 

Do. 

18il5 

1-.1 

ThutlstoneR 

ThurmaBton  V.            

Mr.  Spear 

Dr.  Barry 

188a 

1883 

sua 

Todmorden  R 

„    GroR^well      ... 

lR8.i 

447 

Todmorden  R 

..    Pago 

1888 

TotnegR 

,.     Blaxall 

1888 

41S 

Towyn  U 

„    Airy    

1BT6 

fi63 

TmroU.  andR 

„    Blaiall 

1874 

731 

TnnBtallU 

„    Ballard 

1872 

BB 

Turton  U 

Do. 

1871 

ZI4 

TurtonU.  (part  of) 

Mr.  Power 

1876 

30 

Do. 

18T7 

fl3 

Tjnemouth  R.  (jart  of) 

Dr.  Airy     

1872 

36S 

Tynamouth  R.  (part  of) 

Do. 

1872 

Tynemoath  R.             

Dr.  SwooUng 

1894 

+5S 

Tynemoiith  R.             

Do. 

I8a4 

fififi 

Tynemouth  V.  and  R 

■■ 

Dr  Barry 

1883 

126 

Uokfield  R 

Dr.  Airy     

1887 

19t> 

I'wchaledR 

.,    Bruce  Low    ... 

1895 

477 

Uibridgo  R 

Mr.  Power 

1883 
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Refer- 

ADOe 

No. 

District  Visited. 

Medical  Inspeotor. 

Year. 

716 

Ventnor  U. 

Dr.  Ballard 

1880 

581 

Wtikefiold  R 

Mr.  Sweeting 

1885 

666 

Walkpr  T"^ 

*  «    C«X  J^^X       KJ  m                          «••                        •••                         •••                         •••                         ■•• 

Dr.  Barry 

1883 

453 

»» ftiioiSoy  L».      >••         •••         ...         ••.         ••• 

Mr.  Spear 

1888 

666 

TT aiisenci  u.      •••         •••         •••         •••         ••• 

Dr.  Barry 

1883 

697 

Walsinjrham  R.  (part  of )      

Mr.  Power 

1875 

166 

Wandsworth  Board  of  Works  District 

Dr.  Parsons 

1882 

528 

Wandsworth  Board  of  Works  District 

,.    Blaxall 

1883 

68) 

Warminster  R.  (part  of)        

•  ^     Mm.  X  r  V      •  •  •           •  •  • 

1872 

386 

Warminster  R.  (part  of )       

Mr.  Power 

1876 

717 

Wednesficld  U.            ...        

Dr.  Ballard 

1874 

816 

Wellinjrborough  R.  (part  of)           

,.    Homo 

1871 

224 

Wellingborough  R.  (part  of)            

,,    Buchanan 

1872 

716 

West  Cowea  U.             

.,    Ballard 

1880 

8S 

West  Houghton  U 

Do. 

1871 

388 

West  Houghton  U 

Mr.  Spear 

1889 

705 

Wetherbj  R.  (part  of)           

Dr.  Thome 

1877 

51)0 

Wetherby  U 

Mr.  Spear 

1880 

324 

Whaplode  Drove          

Dr.  Parsons 

1882 

707 

Whitchurch  (Hants)  R.  (part  of) 

„    Thorne 

1872 

1% 

Whitchurch  (Salop)  U 

,,    Bruce  Low     ... 

1895 

666 

Whitley  and  Monkseaton,  U.           

II       DcLity    •••               ••• 

1883 

156 

Whittington  U.           

„    Thome 

187  4 

H3 

Whitwood,  IT.  ... 

.,    Parsons 

1880 

714 

VT  iff  AU    \J  9                   •••                •••                ■••                •••                ••• 

„    Copeman 

1892 

716 

Wight,  Isle  of ,  R 

..    Ballard 

1880 

460 

Wight,  Isle  of,  R 

„    Thomson 

1894 

717 

WiJlenhall  U 

„    Ballard 

1874 

666 

Willington  Quay  U 

„    Barry 

1883 

720 

Wincanton        ...         ...       '  ... 

„    Home  ... 

1872 

532 

Wincanton  R.  ... 

.,    Parsons 

1888 

19 

Windsor  R.  (part  of) 

,,    Ballard 

1877 

271 

Witham  R.  (part  of ) 

„    Ihorne 

1876 

282 

Woburn  R. 

„    Parsons 

1884 

731 

Wolstanton  and  Bur**lem  R 

„    Ballard 

1872 

691 

w orKsop  yj ,       ...        ...        ...        .*•        ... 

Do. 

1880 

674 

Wrexham  R. 

Mr.  Spear 

1887 

196 

Wrexham  R. 

Dr.  Bruce  Low 

1895 

196 

Wrexham  U 

Do. 

1895 

743 

Wycombe  R 

Dr.  Buchanan 

1895 

280 

Yarmouth  U.    ... 

Dr.  Airy     

1875 

576 

1  uX JL    \J  «                          •••                 ••■                 •••                 •••                 ••• 

.  a    X  age    ...         ... 

1888 

133 

X C/iik  X o vir u         •••           •■•           •••           •••           ••• 

„    Parsons 

1889 

515 

Ystradyfodwg  U 

1)    -""'ry     •••          ... 

1876 

514 

Yitradyfodw;?  U 

„    Parsons 

1880 

s 
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Cholera  (Sanitary)  Survey,  1885-86. 

Alphabetical  List  of  Distbiotb  Inspected. 


Name  of  DiBtriot. 


Date  of  Report. 


Name  of  iDspoctor. 


Aberuvon 

Abertilling"  ...       .... 

Aberystwith  ... 

Abram  ...  ... 

Accrington  

Alnwick  

Alnwick  and  Canougate 

.^Li uOX liO  ...  ...  ... 

Alvaston  and  Boulton 

Alverstoke 

Amble  ... 

Arundel 

Ashton-in^Makerfield 

Ashton-under  Lyne  ... 

Aspull  ... 

Atcham 

Auckland        

Austonley        


Bangor ...        ... 

Beaumaris 
Barnard  Castle 
Bamsley         ... 
Bamsley 
Barnstaple 
Barnstaple 
Barrow-in-Pumesa    ., 

Batley 

Bedlingtonshire 
Belford 

Bedwellty       

Benfieldside 

Benwell  and  Fenham 

Bermondsey 

Berwick  on-Tweed  .. 
Berwick-on-Tweed  ., 
Berwick-on-Tweed  .. 
Berwick-on-Tweed 

Bideford  

Bideford  

Billin^e  

Bilston... 

Birkdala  

Birkenhead      

Birkeushaw     

Birstal  ... 
Bishop  Auckland 

Blackburn       

Blackpool        


U. 
U. 
U. 
U. 
U. 
R. 
U. 
U. 
U. 
U. 
U. 

u. 
u. 
u. 
u. 

R. 
R. 
U. 


U. 
U. 

u. 

R. 
U. 
R. 
U. 
U. 
U. 
R. 
R. 
U. 
U. 
U. 
U. 
U. 
P. 
R. 
U. 
R. 
U. 
U. 
U. 
U. 
U. 
U. 
U. 
U. 
U. 


August,  1885  ... 
June,  1886 
January,  1886 ... 
December,  1886. 
September,  1886 
October,  1885  ... 

Do. 
October,  1886  ... 
May,  1886 
July,  1885 
June,  1885 
September,  1885 
November,  1886 
September,  1886 
November,  1886 
June,  1886 
April,  1885      ... 
January,  1887 ... 


December,  1885 . 

May,  1885 
November,  1886 
December,  1886. 
July,  1885 

Do. 
August,  1885  ... 
September,  1886 
June,  1885 
September,  1885 
June,  1886 
November,  1886 
October,  1885  ... 
March,  1885     ... 

Do. 
June,  1885 

Do. 
September,  1885 
July,  1885 

Do. 
December,  1886. 
July,  1886 
October,  1886  ... 
May,  1885 
November,  1885 
November,  1886 
November,  1885 
November,  1886 
December,  1885. 


Dr.  Davies. 
Mr.  Spear. 
Dr.  Davies. 
Parsons. 
Page. 
Do. 
Do. 
Mr.  Spear. 
Do. 
Do. 
Dr.  Page. 
Mr.  Spear. 
Dr.  Parsons. 
„  Pago. 
„    Parsons. 
Mr.  Spear. 
Dr.  Page. 
„    Gresswell. 


Dr.  Davies. 


»» 


Page. 
Mr.  Spear. 

Do. 
Dr.  Davies. 

Do. 
Dr.  BlaxalL 
Barry. 
Page. 
Do. 
Mr.  Spear. 
Dr.  Page. 
Do. 
Dr.  de  Chaumont. 

Do. 
Dr.  Page. 
„    de  Chaumont. 
M    Page. 
„    Davies. 

Do. 
Dr.  Parsons. 
„    Barry. 
„    Parsons. 
Blaxall. 
Barry. 
Do. 
Dr.  Page. 
Do. 
Do. 


»i 


»« 
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Urban, 

Name  of  District 

Rural 

or 
Port. 

Date  of  Report. 

Name  of  In^peotor. 

Blackrod         

U. 

November,  1886 

Dr.  Parsons. 

Bleau    ... 

R. 

March,  1885    ... 

„    de  Chaumont. 

Bodmin            

R. 

May,  1885 

„    Davies. 

Bogiior 

U. 

July, 1885 

Mr.  Spear. 

Bolton  ... 

R. 

May,  1886 

Dr.  Page. 

Bootle 

U. 

May,  1885 

„    Blaxall. 

Boston  ... 

U. 

November,  1886 

Dr.  Airy. 

Boston  ... 

P. 

August,  1885  ... 

Do. 

Brampton  and  Walton 

U. 

Juno,  1886 

Mr.  Spear. 

Brandon  and  Byshottlea 

u. 

December,  1885 

Dr.  Page. 

Bridgend         

u. 

October,  1885  ... 

Dr.  Davies. 

Bridgend         

R. 

Do. 

Do. 

Bridgend         

R. 

ApriL  1886      ... 

1)0. 

Bridgwater      

U. 

January,  1885  .. 

Dr.  BlaxalJ. 

Bridgwater      

P. 

Do. 

Do. 

Bridlington     

U. 

August,  1886  ... 

Dr.  Airy. 

Bridlington     

R. 

January,  1887  ... 

Dr.  Davies. 

Bridport          

U. 

February,  1885 

Do. 

Bridport          

R. 

January,  1887 ... 

Do. 

Brierley  Hill 

U. 

May,  1886 

Dr.  Gresswell. 

Bristol  ... 

U. 

January,  1885... 

Dr.  Blaiall. 

Bristol  ... 

P. 

Do. 

Do. 

Briton  Ferry 

U. 

August,  1885  ... 

Dr.  Davies. 

Broadatairs      

U. 

January,  1885  ... 

Do. 

Bromborough 

U. 

July,  1886 

Mr.  Spear. 

Brynmawe       

U. 

March,  1886     ... 

Do. 

Budleigh  Salterton 

U. 

August,  1885  ... 

Do. 

Bulkington     

U. 

September,  1886 

Do. 

Burnley           

U. 

October,  1886  ... 

Dr.  Page. 

Burslem           

U. 

September,  1886 

Dr.  Barry. 

Bury 

u. 

Do. 

Dr.  Page. 

Oalne 

u. 

August,  1886  ... 

Mr.  Spear. 

Galne 

R. 

Do. 

Do. 

Cambridge       

U. 

December,   1885 

Dr.  Airy. 

Camelford       

R. 

July,  1885 

„    Davies. 

Cardiff 

U. 

Do. 

„    Blaxall.i 

Cardiff 

P. 

Do. 

Do. 

Cardigan         

U. 

January,  1886... 

Dr.  Davies. 

Cardigan          

P. 

Do. 

Do. 

Carlisle            

U. 

August,  1885  ... 

Dr.  Blaxall. 

Castleford       

u. 

October,  1886  ... 

Mr.  Spear. 

Carmarthen 

u. 

October  1885  ... 

Dr.  Davies. 

Carmarthen 

R. 

November,  1885 

Do. 

Carnarvonshire          

Combd. 

December,  1885 

Do. 

Carnarvon       

U. 

Do. 

Do. 

Carnarvon       

P. 

Do. 

Do. 

Carnarvon       

R. 

August,  1886  ... 

Mr.  Spear. 

Castle  Ward 

R. 

October,  1885  ... 

Dr.  Page. 

Chard    ... 

U. 

May,  1885 

Mr.  Spear. 

Chard 

R. 

Do. 

Do. 

Cht>i>8tow         

U. 

February,  1885 

Dr.  BlaxalL 

Chepstow         

P. 

Do. 

Do. 

Chester            

U. 

October,  1886  ... 

Dr.  Page. 

Chester            

P. 

January,  1886 ... 

Do. 

Chesterfield     

U. 

June,  1886 

Mr.  Spear. 
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Urban, 

Name  of  District. 

Rural 

or 
Port. 

Date  of  Report. 

Name  of  Inflpeotoz; 

Chesterfield     

R. 

June  1886 

Mr.  Spear. 

Chester  le  Street       

U. 

January,  1886... 

Dr.  Page. 

Chesterton       ..          

U. 

June,  1885 

Mr.  Spear, 

Chesterton 

R. 

May,  1885 

Do. 

Chatham 

U. 

March,  1885     ... 

Dr.  de  Chaumout. 

Chichester       

U. 

June,  1885 

Mr.  Spear. 

Chailey 

R. 

December,    1885 

Do. 

Chilvera  Coton           

U. 

July,  1886 

Do. 

Chippenham    ... 

U. 

August,  1886  ... 

Do. 

Chippenham    ... 

R. 

Do. 

Do. 

Chorley  (Cheshire) 

U. 

May,  1885 

Dr.  Airy. 

Chorley... 

IT. 

Xovember,   1886 

M    Page. 

Clay  Lane        

U. 

June,  1886 

Mr.  Spear. 

Clayton  West 

U. 

February,  1887.. 

Dr.  Grcsswell. 

Cleethorpes  with  Thrumscoe 

U. 

May,  1886 

„    Airy. 

Cockermouth 

U. 

August,  1885  ... 

V    Page. 

Colchester       

U. 

January,  1886... 

..    Airy. 

Colchester        

P. 

October,  1885  ... 

Do. 

Colchester  (Maldon) 

P. 

Do. 

Do. 

Colne  Valley  Combination  ... 

.  .• 

January,  1887... 

Dr.  Gresswell. 

Contett... 

u. 

October.  1886  ... 

„    Page. 

Conway           

u. 

December,  1885.. 

.,    Davies. 

\-/08Cl6y«««            •••             •••             ••• 

u. 

July,  1886 

.,    Gresswell. 

Vy  w  vV  %^)         •••                      •••                       •••                       ••■ 

p. 

March,  1886    ... 

„    Davies. 

Cowpen 

u. 

June,  1885 

„    Page. 

Crediton           

u. 

April,  1885      ... 

Mr.  Spear. 

Crediton           

R. 

Do. 

Do. 

Crickhowell 

R. 

March,  1886     ... 

Do. 

v^row^ie  ...         ...         ...         .•• 

U. 

January,  1886... 

Do. 

Cumberworth 

U. 

January,  1887  .. 

Dr.  Gresswell. 

Darlaston         

U.^ 

August,  1886  ... 

Dr.  Barry. 

Darlington      

U. 

March,  1885    ... 

„    Pago. 

Darlington      

R. 

Do. 

Do. 

Dartford 

U. 

June,  1885 

Mr.  Spear. 

Dartford          

R. 

Do. 

Do. 

Dartmouth      

U. 

Match,  1885     ... 

Dr.  Davies. 

Darton  ... 

U. 

December.  1886.. 

Mr.  Spear. 

JL/^,^CliX               •••                   •••                   •••                   ••■ 

p. 

August,  1884   ... 

Dr.  de  Chaumont. 

-I'6Ai          •••             •••             •••             •#• 

U. 

January,  1885 ... 

„    Davies. 

Denby  Dale     

u. 

February,  1887... 

,,    Gresswell. 

Deptford         

u. 

Do 

.,    de  Chaumont. 

j-'eroy    ...        ...        ...        ... 

u. 

August,  1886  ... 

Mr.  Spear. 

Devonport 

u. 

June,  1885 

Dr.  Rlaxall. 

Dewsbury        

u. 

December,  1886.. 

..    Barry. 

Dodworth        

u. 

Do. 

Mr.  Spear. 

Dorchester       

R. 

March,  1885     ... 

Dr.  Davies. 

i>'0 ver    ...         ..I         ...         ... 

P. 

August,  1884   ... 

.,    de  Chaumont. 

-L'o V er    ...         ...         ...         ... 

P. 

January,  1885... 

„    Davies. 

i.'Over    ..•         ...         ...         ... 

P. 

Do. 

Do. 

Driffield           

R. 

December,  1886.. 

Dr.  Airy. 

Dronfield         

U. 

June,  1886 

Mr.  Spear. 

Dudley ... 

U. 

March,  1^85     ... 

Dr.  Barry. 

Durham           

U. 

January,  1886  .. 

»    Page. 

Durham           

R. 

Do. 

Do. 

Easington        

R. 

February,  1885 .. 

Dr.  Page. 

East  Cowea     

U. 

May,  1885 

,,    Blaxall. 
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Urban, 

Name  of  Distriot. 

Rural 

or 
Port. 

Date  of  Report 

Name  of  Inipeotor. 

Eoflt  Preston 

R. 

November,  1885.. 

Mr.  Spear. 

East  Stonehouse 

u. 

June,  1885 

Dr.  Blaxall. 

Ebbw  Vale      ... 

TT.      ! 

April,  188G       ... 

Mr.  Spear. 

Ellaud 

U. 

November,  188(5.. 

Dr.  Parsons. 

Erith 

U. 

February,  1885 .. 

„    de  Chaumont. 

Exeter 

u. 

September,  1885 

Mr.  Spear. 

Exeter  Port     ... 

P. 

March,  1885     ... 

Dr.  Davies. 

Exmouth 

IT. 

Do. 

Do. 

Falmouth        

u. 

March,  1885     ... 

Dr.  Davies. 

Falmouth  and  Truro  Port  ... 

p. 

Do. 

Do. 

Fareham 

u. 

September,  1885 

Mr.  Spear. 

Fareham 

R. 

August,  1885  ... 

Do. 

Faniley  Tyas 

U. 

February,  1887.. 

Dr.  Gresswell. 

Faversham      

U.  &P. 

March,  1885     ... 

„    de  Chaumont. 

Featherstonc 

U. 

November,  188(J.. 

Mr.  Spear. 

Fenton  ... 

U. 

September,  188G 

Dr.  Barry. 

FeatiniofJT          

U. 

June,  1886 

Mr.  Spear. 

Festiniog         

R. 

April,  1886      ... 

Do. 

Fleetwood 

u. 

August,  1885  ... 

Dr.  Blaxall. 

Fleetwood 

p. 

Do. 

Do. 

FleKf?  CKn.it  and  West) 

R. 

February,  1887 .. 

Dr.  Gross  well. 

flint;        ...             ...             ...             ... 

U. 

June,  1885 

„    Davies. 

Folkestone       

U. 

January,  1885 ... 

Do. 

Fulstone          

U. 

,,           loo7  ... 

Dr.  Gresswell. 

Gainsboroucrh 

IT. 

April,  1885       ... 

Dr  Airy. 

Gainsborough... 

R. 

June.  1885 

Do. 

Garston 

IT. 

June,  1880 

Dr.  Page. 

Gateshead 

U. 

February,  1886  . 

Do. 

(rillingham 

IT. 

March,  1885     ... 

Dr.  de  Chaumont. 

Gloucester 

U. 

January  1885  ... 

.,    Blaxall. 

Gloucester 

P. 

Do. 

Do. 

Godmanchestcr 

U. 

May,  1885 

Mr.  Spear. 

Golcar 

u. 

January,  1887  ... 

Dr.  Gresswell. 

Gomersal 

u. 

November,  1886. 

,,    Barry. 

Goole     ... 

u. 

March,  1885      .. 

„    Blaxall. 

Goole    ... 

R. 

September,  1886. 

Mr.  Spear. 

Gorton 

U. 

March,  1886    ... 

Dr.  Pago. 

Gower 

R. 

November,  1885. 

„    Da  vice. 

Gravesend 

U. 

February,  1885.. 

„    de  Chaumont. 

Greasborough .  . 

u. 

December,  1886 . 

Mr.  Spear. 

Great  Grimsby 

U.  &P. 

March,  1885     ... 

Dr.  Blaxall. 

Greenwich 

u. 

February,  1885.. 

„    de  Chaumont. 

Guisborough   ... 

u. 

December,  1885 . 

Mr.  Spear. 

Guisborough  ... 

R. 

Do. 

Do. 

Gunthwaite  &  Ingbirchworth 

U. 

February,  1887  . 

Dr.  Gresswell. 

Halifax            

R. 

December,  1886 . 

Dr.  Parsons. 

Hanley 

U. 

August,  1886  ... 

„    Barry. 

Hardington     ... 

U. 

July,  1886 

Mr.  Spear. 

UardingBtone  ... 

R. 

September,  1886 

Do. 

Harrington      ... 

u. 

August,  1885  ... 

Dr.  Blaxall. 

Hartlepool 

u. 

February,  1885  . 

Do. 

Hartlepool 

R. 

June,  1885 

Dr.  Page. 

Harwich 

XT. 

June,  188« 

i>   ^iry. 
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Kame  of  District. 


Date  of  Ecport. 


Name  of  iDspoctor. 


Harwich 

Haslingden     

Havant 
Havant 

Haverfordwest  

Haverfordwest  

Xl£tV^X6      •••  •••  •••  ••• 

Heath  Town    ... 

Heckmondwike         

Helston 

Hemsworth 

Hepworth 

Heme  Bay      

Heywood         

Higher  Bebingtoii     

Hinderwell     

Holme  Cultram         

Holme  Valley  Combination ... 

Holmfirth 

Holme  ... 

Holyhead        

Holywell         

Holywell         

Honley... 

Horwich  

XX  WW  •••  •••  •«•  ••• 

Houghton  le  Spring 

Houghton  le  Spring 

Howden 

Hoylandswaine         

Huddersfield  Combinationi ... 

XX  LLaX  •••  •••  •••  ••• 

Hull  and  Goole  

Huntingdon 

Huntingdon 

XX  V  uIlU     •••  ■••  •••  ••• 


Ilfracombe      

Ince  in  Makerfield     ... 

Ipswich 

Ipswich 


•  •  •  •  I 


•  •  • 

•  •• 


Jarrow ... 


Keighley 

Kettering 

Kettering 

Kidsg^ove 

Kingsbridge 

Kings  Lynn 

Kirk  Burton 

Kirkheaton 

Kirkleatham 


•  •  •  •  •• 


P. 
U. 
U. 
R. 
U. 
R. 
T^ 
U. 
U. 
R. 
R. 
U. 
U. 
U. 
U. 
U. 

u. 

•  •  • 

u. 
u. 
u. 
u. 

R. 
U. 
U. 
R. 
U. 
R. 
R. 
U. 

•  •  • 

u, 
p. 
u. 

R. 
U. 


U. 
U. 
U. 
P. 


u. 


u. 
u. 

R. 
U. 
R. 
P. 
U. 
U. 
U. 


October,  1885  ... 
September,  1886. 
September,  1885. 
September,  188.'5. 
September,  1885. 

Do. 
July,  1885 
July,  1886 
November,  1886. 
July,  1885 
April,  1885 
January,  1887  ... 
January,  1885  ... 
October,  1886  ... 
July,  1886 
December,  1885 . 
August,  1885  ... 
January,  1887 ... 

Do. 

Do. 
December,  1885 . 
June,  1885 

Do. 
January,  1887... 
December,  18S6 . 
March,  1885     ... 

Do. 

Do. 
June,  1885 
February,  1887.. 
January,  1887... 
March,  1886  ... 
August,  1885  ... 
May,  1885 

Do. 
January,  1885... 


July,  1885 
October,  1886  ... 
June,  1886 
Do. 


March,  1886 


April,  1886      ... 
July,  1886 

Do. 
September,  1886 
March,  1885     ... 
August,  1885   ... 
February,  1887.. 

Do 
December,  1885 . 


Dr.  Airy. 
M    Page. 
Mr.  Spear. 

Do. 
Dr.  Daviea. 

Do. 

Do. 
Dr.  Barry. 

Do. 
Dr.  Daviea. 
Airy. 


II 


II 


It 


Gresawell. 
Daviea. 


11 


Page. 
IMr.  Spear. 

Do. 
Dr.  BlaxalL 
„    Gresswell. 
Do. 
Do. 
Dr.  Davics. 
Do. 
Do. 
Dr.  Gresswell. 
„    Parsons. 
„    de  Chaumont. 

II    Page. 
Do. 

Dr.  Airy. 

„    Gresswell. 

Do. 

II    Page. 

„    Blazall. 

Mr.  Spear. 

Do. 

Dr.  Daviea. 


Dr.  Davies. 
„    Parsons. 
M    -Airy. 
Do. 


Dr.  de  Chaumont. 


Dr.  Barry. 
Mr.  Spear. 

Do. 
Dr.  Bariy. 
„    Davies. 
„    Airy. 
„    Gre<s<well. 
Do. 
Mr.  Spear. 


Urban 

Hune  ol  DUlriot 

Bnr»l 
Port. 

Date  ot  Report 

Name  of  In-ipcctor, 

Lauca-tcr         

U. 

Auyust,  im>   ... 

Dr.  BlaialK 

Lancaster  Tort 

P. 

Do. 

Do. 

Lancheater      

It. 

Kovemlwr,  1S3.") 

Dr.  Pmre. 

Latbom           

u. 

April,  18ti6      ... 

Do. 

Leadgate 

u. 

October,  ISfte  ... 

Do. 

Lepwn 

u. 

February,  1&87.. 

Dr.  Gres^ivell. 

Lewe. 

u. 

November,  IHS:> 

Mr.  Speiir. 

Leidtm 

R. 

May,  1S8S 

Dr.  Airi'. 

Limehouse       

u. 

Fcbrimrv,  1H95.. 

„    df  Chaumont. 

Lincoln 

u. 

October,  IS.-ilJ  ... 

..    Airy. 

Linthwaite      

u. 

January,  lnB7.. 

.,    Grcmnell. 

Liakeard          

R. 

April,  lri8.>      ... 

..    Diiviea. 

Ltttlehainptou 

u. 

July,  usr, 

Mr.  Rixmr. 

u. 

May,  t«H.> 

Dr.  lllaxall. 

Liverpool         

p. 

April,  1MS5 

Do. 

livereedgo      

u. 

November,  18B6 

Dr.  Itavry. 

Llnnellj 

u. 

August,  l(t85   ... 

,.    Davien. 

Llftneily          

R. 

Do. 

Do. 

Loftus 

u. 

December,  18S5. 

Mr.  Spear. 

London 

p. 

February.  ISOS .. 

Long  Baton     

u. 

June,  l«MH        ... 

Mr.  Spear. 

Lonjrtou           

u. 

September,  1880 

Dr.  Barry. 

Lonjrwood       

V. 

Jaiiiiary,  1887... 

„    lireMwell, 

Lower  BsbingWin 

u. 

July.  18S,-,        ... 

Mr.  Spear. 

Lower  Brixham 

u. 

JUcch,  1885     ... 

Dr.  Daviea. 

Lowestoft        

p. 

November,  1885 

..    Airy. 

LymeEeiris 

u. 

Blaroh,  188G     ... 

Dr.  Daviee. 

Lytham          

u. 

AugaBt,  1885   ... 

„   Blaxall. 

Lythim            

p. 

Do. 

MaoclcBBeld 

u. 

August,  isae  ..- 

Dr.  Page. 

Maesteg           ...         . 

u. 

Octabdr,  1885  ... 

„   Daviee. 

Maidstone 

u. 

Maroh,  iMr>     ... 

Mr.  Spear. 

Maidstone       

R. 

Do. 

K.. 

aialilon            

i:. 

January,  1887... 

Dr.  Airy. 

Maldon            

B. 

Do. 

Do. 

Hailing            

R. 

Starrh,  1885    ... 

Mr.  Spear. 

Malton 

U. 

December,    1885 

Do. 

Halton 

R. 

Do. 

Do. 

Mwgam          

U. 

September,  18S6 

Dr.  DaviM 

Margate           ...        . 

u. 

Jannary,  1885  ... 

Do. 

Marale'i           ...        . 

u. 

January,  1887... 

Dr.  Grewwell. 

Maryport         ...         . 

u. 

August,  188.1  ... 

„    BUiall. 

Meltham          

u. 

January,  1887... 

Merthyr  Tydfil 

F, 

September,  1885 

„   BalUrd. 

Methley 

u. 

November,  1886 

"'■X! 

Mesbotough    ... 

u. 

December,    1886 

Middlesbrough 

u. 

June,  1885       ... 

Do. 

Middlewich     .. 

TJ. 

AuRuat,  1886  ... 

Do. 

Milford 

u. 

Ausuit,  1885   ... 

Dr.  Daviee. 

MilfotdPott  ... 

p. 

October,  1885  ... 

Do. 

Millom 

u. 

August,  1885  ... 

Dr.  Blaiall. 

Milton 

U.&B. 

Do. 

,.   deChaumont. 

Mirfield            ...        . 

0. 

NoT<.niber,  1886 

„    Barry. 

Mold 

n. 

Jane,  1885       ... 

„  DariM. 

Monk  Bretton 

V. 

December,    1886 

Mr.  Spear. 

Moreoambe      

u. 

December,    1885 

Dr.  Page. 
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Kune  of  IMstriot 


Morley  ... 

Morpeth 

Morpeth 

Mosslej 

Moes-side 

Mountain  Ash 


Narberth         

Neath    ... 

JN ea uu    •••         .••         ••• 

Neston  and  Parkgate 

Netherthong 

Newbiggin      

Newbold  and  Dunston 
Newcastle-upon-Tyne 
Newcastle-upon-Tyne 
Newcastle- under-Lyne 

Newhaven       

Newhaven       

Kewhaven 

Newport  (Isle  of  Wight) 

Newport  (Mon.) 

Newport  (Mon.) 

New  Shoreham 

New  Shoreham 

Newquay         

Newquay         

Newton  Heath 

Norman  ton     

Northam 
Northam 

Northampton 

Northwich       

Northwich      

Norwich 
Nuneaton 


Oldbury 
Openshaw 
Ormskirk 
Ormskirk 

Orrell 

Orsett   ... 

Ossett-cum-Gkkwthorpe 

Ovenden 

Over  Darwen  ... 

Oxford 

Oyster  mouth  ... 


Padstow 
Pads  tow 
Pemberton 
Pembroke 


•  •  • 

•  •  • 

•  •• 


•  •  • 

•  •  • 

•  •  • 


•  •  • 

•  •  • 

•  •  • 


•  •  • 

•  •  • 

•  «  • 

•  •  « 


U. 

u. 

R. 

U. 

u. 


R. 

U. 

R. 

R. 

U. 

U 

U. 

U. 

P. 

U. 

U. 

U. 

P. 

R. 

U. 

U. 

P. 

U. 

P. 

u. 
u. 
u. 
u. 
u. 
p. 
u. 
u. 

R. 
U. 

u. 


u. 
u. 
u. 

R. 
U. 
R. 
U. 
U. 
U. 
U. 
U. 


U. 
P. 

u. 
u. 


Dftte  of  Report 


Name  of  InipeetoCi 


November,  1886 
August,  1885... 
June,  1885 
October.  1886  ... 
March,  1886  ... 
May,  1885 


November,  1885 
August,  1885  ... 
October,  1885  ... 
April,  1886  ... 
July,  1886 
January,  1887... 
June.  1885 

„      1886        ... 
March,  1885     ... 

Do. 
September,  1886 
June,  1885 

Do. 
November,   1885 
September,  1885 
July,  1883 

Do. 

Do. 
June,  1885 

Do. 
January,  1886... 
April,  1886       ... 
September,  1886 
July,  1885 

Do. 
December,    1886 
July,  1886 
September,  1886 
January,  1886  ... 
July,  1886 


May,  1886 
April,  1886      ... 
October,  1886  ... 

Do. 

Do. 
June,  1885 
November,  1886 

Do. 

Do. 
October,  1886  ... 
August,  1885  ... 


June,  1885 

Do. 
December,  1886 
September,  1885 


Dr.  Barry. 

.,   Page. 
Do. 
Dr.  Gresswell. 

,.   Page. 

„    Davies. 


Dr.  Daries. 

Do. 

Do. 

Do. 
Mr.  Spear. 
Dr.  Gresswell. 
»    Page. 
„   Spear. 
„   de  Chaumont. 

Do. 
Dr.  Barry. 
Mr.  Spear. 
Dr.  Davies. 
Mr.  Spear. 

Do. 
Dr.  Blaxall. 

Do. 
Mr.  Spear. 

Do. 
Dr.  Davies. 

Do. 
Dr.  Page. 
Mr.  Spear. 
Dr.  Davies. 

Do. 
Mr.  Spear. 

Do. 

Do. 
Dr.  Airy. 
Mr.  Spear. 


n 


»? 


Dr.  Gresswell. 

Page. 

Parsons. 
Do. 
Do. 
Mr.  Spear. 
Dr.  Barry. 

Parsons. 

Page. 

Airy. 

Davies. 


ti 


n 


'I 


Dr.  Davies. 

Do. 
Dr.  Parsons. 
Davies. 


»i 
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Urban, 

Name  of  District 

Rural 
oar 

Date  of  Report. 

Name  of  Inspeoteft 

Port. 

Pembroke 

. .« 

... 

R. 

October,  1885  ... 

Dr.  Daviea. 

Peniatone 

... 

... 

U. 

February,  1887 

„   GresswelL 

Penistone 

... 

... 

R. 

Do. 

Do. 

Penryn 

... 

... 

U. 

July,  1885 

Dr.  Daviea. 

PenzATice 

... 

... 

U. 

April,  1885      ... 

Do. 

Penzance 

... 

... 

P. 

Do. 

Do. 

Penzance 

•• 

... 

R. 

Do. 

Do. 

Peterborong-h 

... 

... 

U. 

July,  1886 

Mr.  Spear. 

Peterborough ... 

... 

*.• 

R. 

August,  1886  ... 

Pickering 

... 

... 

U. 

December,  1885 

Do! 

Pickering 

... 

... 

R. 

Do. 

Do. 

Plomesgate 

... 

••• 

R. 

July,  1885 

Dr.  Airy. 

Plymouth 

... 

... 

U. 

June,  1885 

„    BlaxalL 

Plymouth 

... 

... 

P. 

June,  1885 

Do. 

Plymouth 

... 

... 

P. 

March,  1886    ... 

Dr.  Daviea. 

Pontardawe     ... 

... 

••• 

R. 

November,  1885 

Do. 

Pontefract 

... 

••• 

U. 

October,  1886  ... 

Mr.  Spear, 

Pontefract 

... 

... 

R. 

November,  1886 

Do. 

Poole    

... 

... 

U. 

Febniary,  1885 

Dr.  Daviea. 

Poole    

... 

•*• 

P. 

Do. 

Do, 

Poplar,  North... 

... 

... 

u. 

Do. 

Dr.  de  Chaumont* 

Poplar,  South... 

... 

... 

u. 

Do. 

Do. 

Pontypridd     ... 

... 

. .. 

u. 

May,  1885 

Dr.  Daviea. 

Pontypridd     ... 

. . 

... 

R. 

Do. 

Do. 

Portsmouth     ... 

... 

•.» 

U. 

January,  1885 ... 

Dr.  Blaxall. 

Portsmouth     ... 

... 

... 

P. 

Do. 

Do. 

Portsmouth     ... 

... 

... 

P. 

February,  1886 

Dr.  Daviea. 

Presoot 

... 

... 

u. 

June,  1886 

»    Page. 

Prescot 

... 

... 

R. 

Do. 

Do. 

Preston 

.. 

. .. 

U. 

July, 1886 

Do. 

Prestwich 

... 

... 

R. 

May,  1886 

Do. 

PwUheU 

... 

.  .• 

U. 

December,  1885 

Dr.  Daviea. 

Quarry  Bank  ... 

... 

... 

U. 

July,  1886 

Dr.  GreasweP. 

Quickmere 

... 

... 

U. 

October,  1886  ... 

Do. 

Radoliffe 

... 

... 

U. 

October,  1886  ... 

Dr.  Page. 

Ramsey 

... 

... 

U. 

May,  1885 

Mr.  Spear. 

Ramsgate 

... 

... 

U. 

January,  1885 ... 

Dr.  Daviea. 

Ravensthorpe ... 

... 

... 

U. 

October,  1886  ... 

„    Barry. 

Rawmarsh 

... 

... 

U. 

December,  1886 

Mr.  Spear. 

Redcar 

... 

... 

u. 

December,  1885 

Do. 

Rhymney 

... 

... 

u. 

November,  1885 

Dr.  Daviea. 

Rochester 

... 

... 

U.&P. 

March,  1885    ... 

„   de  Chaumont. 

Rochford 

... 

... 

R. 

December,  1885 

Mr.  Spear. 

Romney  Marsh 

... 

... 

R. 

January,  1885 ... 

Dr.  Daviea. 

Rotherham 

. .  • 

. .. 

U. 

April,  1886      ... 

Do. 

Rotherhithe    ... 

... 

... 

U. 

February,  1885 

Dr.  de  C^umont. 

Rowley  Regis ... 

... 

... 

U. 

June,  1886 

„   Gresswell. 

Runcorn 

... 

... 

U. 

June,  1885 

It    Airy. 

Runcorn 

... 

... 

R. 

Do. 

Do. 

Ryde 

... 

... 

U. 

September,  1885 

Mr.  Spear. 

Saddle  worth   ... 

... 

••• 

R. 

October,  1886  ... 

Dr.  Greaawell. 

St.  Austell 

... 

... 

R. 

AprU,  1885      ... 

„   Daviea. 

St.  Columb  Major 

... 

.*• 

R. 

January,  1885... 

Do. 

St.  George's  in  the  East 

.• 

U. 

February,  1885.. 

Dr.  de  Chaair.ont. 

2362 


2P 


580 


iriOi 


Name  of  District 


Date  of  Beport. 


Name  of  Inepectoc. 


St.  Germans    ... 

St.  Helens 

St.  Helens  (Lanes.) 

dut  XV6S...  ...  ...  .. 

St.  Neots         

St.  Thomas 
St.  Thomas 

Salcombe  '     

Salford..'. 
Saltbum 

Samford  

Sandgate         

Sandown 
Sandwich  . 
Scammonden  ...        ... 

Scarborough 

ocnoies...         ...         ...         ..< 

Seaham  Harbour       

Sedgefield       

Sidmouth        ... 

Shanklin 

Shardlow         ...        ... 

Sheerness        ...        ...        ... 

Sheffield 

Shepley    '       

Shelley...        

Sheppey  

Sherborne       ... 

Sherborne 

Shildon  and  East  Thickley ... 

Shrewsbury     

Sittingboume 

Skelmanthorpe  

Skelmersdale 

Skelton  and  Brotton 

Slaithwaite     

Smethwick      ... 

Soothill,  Nether        

Soothill,  Upper         

Southampton ...        ...        ... 

Southampton 

South  Blyth 

Southborough 

South  Cave  and  Wallingfen . . 

South  Crosland  

Southend 

South  Gosforth         

Southport 

South  Shields 

South  Stockton 
Sowerby  Bridge 
Spalding 

Spennymoor 

Standish  

Steyning         

Stockport        

Stocksbridge 

Stockton-on-Tees 

Stockton 

Stanhope        


R. 

U. 

U. 

U. 

U. 

U. 

R. 

U. 

U. 

U. 

R. 

U. 

U. 

U. 

U. 

U. 

U. 

U. 

R. 

U. 

U. 

R. 

U. 

U. 

U. 

U. 

R. 

U. 

R. 

U. 

U. 

U. 

U. 

U. 

U. 

U. 

U. 

U. 

U. 

u. 
p. 
u. 
u. 
u. 
u. 
u. 
u. 
u. 
u. 


u. 

u. 

u. 

u. 

u. 

R. 

U. 

u. 

u. 

R, 

U. 

April,  1885      ... 
October,  1885  ... 
May,  1886 
September,  1885 
May,  1885 
August,  1885  ... 

Do. 
March,  1885  ... 
August,  1886  ... 
December,  1885.. 
January,  1887 ... 
January,  1885 ... 
October,  1886  ... 
January,  1885... 
January,  1887... 
July,  1885  •  ... 
January,  1887... 
June,  1885 
February,  1885. . 
September,  1885 

Do. 
May,  1886 
March,  1885     ... 
May,  1886 
January,  1887... 

Do. 
March,  1885     ... 
April,  1885      ... 
May,  1885 
June,  1885 
June,  1886 
March,  1885     ... 
January,  1887... 
October,  1886  ... 
December,  1885.. 
January,  1887... 
May,  1886 
November,  1886 

Do. 
August,  1886  ... 
February,  1886.. 
June,  1885 
March,  1885     ... 
May,  1885 
January,  1887... 
November,  1885 
October,  1885  ... 
October,  1886  ... 
March,  1885    ... 

Do. 
December,  1886.. 
October,  1886  ... 
May,  1885 
December,  1886. 
July,  1885 
July,  1886 
February,  1887  . 
March,  1885    ... 
March,  1885    ... 
April,  1886      ... 


Dr.  Davies. 
Mr.  Spear. 
Dr.  Page. 
„    Davies. 
Mr.  Spear. 

Do. 

Do. 
Dr.  Davies. 

It    Pago. 
Mr.  Spear. 

Dr.  GresswelL 

„    Davies. 

Mr.  Spear. 

Dr.  Davies. 

GresswelL 


»» 
i> 


Blaxall. 


„   GresswelL 

II   Page. 
Do. 

Mr.  Spear. 

Do. 

Do. 
Dr.  de  Ghaumont. 
Davies. 


i» 


GresswelL 


Do. 

Dr.  de  Chaomout. 
Mr.  Spear. 

Do. 
Dr.  Page. 
Mr.  Spear. 
Dr.  de  Chaomont. 
„    GresswelL 
„    Parsons. 
Mr.  Spear. 
Dr.  Gresswell. 

Do. 
Dr.  Barry. 

Do. 
Dr.  BUzalL 
„    Davies. 

I,   Page. 
Mr.  Spear. 
Dr.  Airy. 
„    GresswelL 
Mr.  Spear. 
Dr.  Page. 
„    Parsons. 
„    de  Ghaumont. 
„   Page. 
„   Parsons. 
Airy. 
Page. 
Parsons. 
Mr.  Spear. 
Dr.  Page. 
„   GresswelL 
Page. 
Do. 
Do. 


II 
II 

II 


II 


581 


Nazne  of  Distsriot. 


Date  of  Report 


Name  of  Inspeotor. 


Stoke-upon-Trent     ... 

Stoke-upon -Trent.     

Stourbridge  Improvement  Act 

Stourbridge 

Stratton.  ... 

Sunderland     

Sunderland     

Sunderland 
Sunderland 
o  w^ansea.  ...         ...         ... 

Swansea 
Swansea 
Swinton 


Tavistock 

Teesdale 

Teignmouth    ... 

Tenby 

Tendring 

Thome 

Thomhill 

Tbrapstone 

Thurlstone 

Thurstonland  ... 

Thanet,  Isle  of 

Tfpton 

Todmorden 

Tonbridge 

Tonbridge 

Torquay 

Totnes 

Tow  Law 

Towyn 

Toxteth  Park  ... 

Tredegar 

Truro 

Truro 

Tunstall 

Tynemouth     •.. 

Tynemouth     ... 


Upholland 
Upper  Sedgley 


... 
... 
... 


... 
... 
... 
... 


... 
... 
..* 


••• 


••• 


Ventnor 


Wakefield        

Wakefield        

w  ftiKor  •••         •«•         «•» 

Walton>on-the-Hill  ... 
WatJi  •.•  •..  ... 
Wavertree      


U. 
R. 
U. 
R. 
R. 
U. 
U. 
P. 
P. 
P. 
U. 
R. 
U. 


R. 
R. 
U. 
U. 
R. 
R. 
U. 
R. 


R. 
U. 
U. 
U. 
R. 
U. 
R. 
U. 
U. 
U. 
U. 
U. 
R. 
U. 
U. 
R. 


U. 
U. 


u. 


u. 

R. 
U. 
U. 
U. 

u. 
u. 


September,  1886 

Do. 
May,  1886 
June,  1886 
July,  1885 
March,  1885     ... 
July,  1885 

Do. 
March,  1885     ... 
Aucfust,  1885  ... 

Do. 
November,  1885 
November,  1886 


August,  1885  ... 
May,  1886 
March,  1885  ... 
September,  1885 
January,  1887... 
January,  1886... 
November,  1886 
October,  1885  ... 
February,  1887 

Do. 
January,  1885... 
August, -1886  ... 
November,  1886 
March,  1885    ... 

Do. 

Do.         ,    ... 

Do. 
April,  1885      ... 
January,  1886 ... 
May,  1885 
November,  1885 
April,  1885      ... 

Do. 
September,  1886 
September,  1885 

Do. 


December,  1886 
July,  1885 


September,  1885 


August,  1886  ... 
October,  1886  ... 
November,  1885 
July,  1886 
May,  1885 
December,  1886. 
May,  1885 


Dr.  Barry. 

Do. 
Dr.  Gresswell. 

Do. 
Dr.  Davies. 
„   de  Chaumont. 
„    Blaxall. 

Do. 
Dr.  de  Chaumont. 
„   Ballard. 

Do. 
Dr.  Davies. 
Mr.  Spear. 


Mr.  Spear. 
Dr.  Page. 
Davies. 
Ballard. 
n    Airy. 
Mr.  Spdur. 
Dr.  Barry. 
Mr.  Spear. 
Dr.  Gresswell. 
•       Do. 
Dr.  Davies. 
„    Gresswell. 
Dr.  Barry. 
Mr.  Spear. 

Do. 
Dr.  Davies. 

Do. 
Dr.  Page. 
Davies. 
Blaxall. 
Davies. 
Do. 
Do. 
Dr.  Barry. 
Page. 
Do. 


I) 


Dr.  Parsons. 
„   GresswelL 


Mr.  Spear. 


Mr.  Spear. 

Do. 
Dr.  Page. 

„    Barry. 

„    Blaxall. 
Mr.  Spear. 
Dr.  BUaall. 
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' 

Urban, 

Namo  of  Distriot 

Riiral 

or 
Port. 

Date  of  Report. 

Nam:eof  Inspector 

Weardale        ...        

R. 

April,  1885      ... 

Dr.  Page. 

Wednesbnry 

U. 

July,  1886 

„   GresswelL 

fVOlifi    ...         ...         .••         ••• 

P. 

„      1885       ... 

Mr.  Spear. 
Dr.  BlazaU. 

Westboome     

West  C0WO8 

R. 
U. 

September,  1885 
May,  1886 
Do. 

West  Derby     

U. 

Do. 

West  Firle       

R. 

November,  1885 , 

Mr.  Spear. 

West  Ham 

U. 

February,  1885  . 

Dr.  de  Ghaomont 

Westhampnett           

R. 

July,  1885 

Mr.  Spear. 

West  Hartlei>ool       

U. 

February,  1885  . 

Dr.  Blaxall. 

West  Worthing          

U. 

November,  1885 . 

Mr.  Spear. 

Weymouth      

U. 

February,  1885  . 

Dr.  Davies. 

Weymouth 

P. 

Do. 

Do. 

Worthing        

U. 

November,  1885 . 

Mr.  Spear. 

Whitby... 

U. 

July,  1885 

Dr.  BlaxalL 

Whitby... 

R. 

December,  1885 . 

Mr.  Spear. 

Whitechapel 

U. 

February,  1885  . 

Dr.  de  Ghanmont. 

Whitehaven 

u. 

August,  1885     . 

„    Blaxall. 

Whitley,  Upper         

u. 

February,    1887 

„   GreeswelL 

Whittington 

u. 

June,  1886 

Mr.  Spear. 

Whitwood       

u. 

November,  1886 

Do. 

Widnes 

u. 

September,  1886 

Dr.  Page. 

w igan  ...         ...         ...         ... 

u. 

November,  1886 

Do. 

w igan  ...         ...         ...         ... 

R. 

October,  1886  ... 

Dr.  Parsons. 

Wight,  Isle  of...     ' 

R. 

Do. 

Mr.  Spear. 

Willenhall       

u.. 

July,  1886 

Dr.  Barry. 

Willington      

U. 

November,  1885 

»  Pagre. 

Williton          

R. 

December,    1885 

„   Davies 

Winsford         

w irrai  ...        ...        ...        ... 

U. 
R. 

September,  1886 
Do. 

Mr.  Spear. 
Do. 

wisDecn          ...        ...        ... 

P. 

August,  1885  ..'. 

Dr.  Airy. 

Withington     

U. 

March,  1886    ... 

y   Page. 
Mr.  Spear. 

Woodbridge     

R. 

December,    1885 

Workington 

U 

April,  1885      ... 

Dr.  Page. 

Workington 

u. 

August,  1885  ... 

„   BlaxalL 

Workington 

p. 

Do. 

Do. 

Worksop          

u. 

May,  1885 

Mr.  Spear. 

Worksop         

R. 

„    1886 

Do. 

Worsborough 

u. 

December,    1886 

Do. 

Wortley           

R. 

February,    1887 

Dr.  GresswelL 

Yarmouth,  Gt.           

P. 

November,  1885 

Dr.  Airy. 

Ynyscynhaiam 

U. 

December,    1885 

„   Davies. 

Ystradyfodwg           

U. 

May,  1885 

Do. 
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Inland  Sanitary  Survey,  1893-95. 


Bubal  Distbicts  of  Enqland  and  Wales  inspected  daring  1898-95  as 
regards  their  Sanitaby  Cibcumstances  and  Admikibtbation. 


Population, 

Name  of  District. 

Census 

County. 

Inspector. 

1891. 

1.  Atherstone... 

•  •• 

15,441 

Warwickshire 

Dr.  Whcaton. 

2.  Axbridge    ... 

•  •  • 

24,965 

Somersetehire 

Do. 

3.  Barnstaple... 

•  •  • 

19,071 

Devonshire 

Dr.  Reece. 

4.  Barton-upon-Irwell 

26,832 

Lancashire 

„    Bruce  Low. 

3.  Beverley    ... 

•  •• 

10,519 

Yorkshire 

„    Wheaton. 

4.  Bideford    ... 

«•• 

7,322 

Devonshire 

„    Reeoe. 

5.  Bodmin 

•  •  • 

11,644 

Cornwall 

„    Wheaton. 

6.  Calne 

•  •  • 

5,014 

Wiltshire 

„    Wilson. 

7.  Carmarthen 

•  •• 

23,873 

Carmarthenshire  ... 

„   Reeoe. 

8.  Cheadle 

•  •• 

22,302 

Staffordshire 

„    Fletcher. 

9.  Chesterfield 

•  «• 

59,192 

Derbyshire 

„    Wilson. 

10.  Cosford 

•  •• 

12,369 

Suffolk 

„    Fletcher. 

11.  Crickhowell 

•  •  • 

7,464 

Brecknockshire    ... 

„    Wilson. 

12.  Daventry    ... 

•  •  • 

13,709 

Northamptonshire .. 

„    Wheaton. 

13.  Douking     ... 

•  •  • 

16,030 

Norfolk      

Do. 

14.  Doncaster  ... 

•  •• 

28,364 

Yorkshire 

Do. 

15.  Downham  ... 

•  •• 

15,840 

Norfolk      

Do. 

16.  Driffield      ... 

•  •• 

13,140 

Yorkshire 

Do, 

17.  Durham     ... 

•  •  • 

32,686 

Durham     

Dr.  Wilson. 

18.  Eastington... 

•  •  • 

36,782 

Do.        ... 

Do. 

19.  Hastings    ... 

•  •« 

11,243 

Sussex        

Dr.  Bruce  Low. 

20.  Hemsworth 

■  •  • 

14,631 

Yorkshire 

„    Wilson. 

21.  Holbeach    ... 

•  «  • 

8,599 

Lincolnshire 

Do. 

22.  Holywell    ... 

•  •  • 

29,843 

Flintshire 

Mr.  Evans. 

23.  Houghton-le-Sp 

ring 

31,445 

Durham 

Dr.  Wilson. 

24.  Kendal 

•  •• 

21,606 

Westmoreland 

„    Fletcher. 

25.  Ludlow 

■  •• 

13,196 

Shropshire 

„    Bruce  Low. 

26.  Mansfield   ... 

•  •  • 

Sl,600 

Derbyshire 

„    Wilson. 

27.  Narberth    ... 

•  •• 

18,190 

Pembroke  and  Car- 
marthen. 

„   Keece. 

28.  Newcastle  -  under  - 

6,174 

Staffordshire 

„    Fletcher. 

Lyme. 

29.  Pembroke  ... 

11,763 

Pembrokeshire     ... 

Do. 

30.  Eochford    ... 

17,938 

Essex         

Dr.  Wheaton. 

31.  Rothbury  ... 

6,083 

Northumberland  ... 

„    Fletcher. 

32.  Runcorn    ... 

22,467 

Cheshire    

„    Bruce  Low. 

33.  Sculcoates... 

8,786 

Yorkshire 

„    Wheaton. 

34.  Spalding    ... 

12,719 

Lincolnshire 

„    Wilson. 

35.  Stone 

13,872 

Staffordshire 

„    Fletcher. 

36.  Sunderland 

17,552 

Durham 

Mr.  T.  W.  Thompson. 

37.  Thanet,  Isle  of 

9,466 

Kent 

Dr.  Bruce  Low. 

38.  Warrington 

12,783 

Lancashire 

Do. 

39.  Wharfedale 

7,551 

Yorkshire 

Dr.  Home. 

40.  Williton     ... 

15,470 

Somersetshire 

Mr.  T.W.Thompson. 

41.  Wolstanton 

and 

32,387 

Staffordshire 

Dr.  Fletcher. 

Burslem. 

42.  Woodbridge 

•*• 

19,960 

Suffolk       ...        ... 

1,   Copeman. 
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Index  to  County  Boroughs,  Municipal  Boroughs,  and 

Urban  Districts. 

[C.B.  signifies  County  Borough.     M.B.,  Municipal  Borough.     Imp.  Act  Diet, 
Improvement  Act  District.    U.D.,  Urban  District] 


Name. 


Date  of  Report. 


Name  of  Inspector. 


Aberjrstwith  M.  B.  ... 
Aldeburgh  M.  B. 
Alfreton  U.  D. 
Alvaston  and  Boulton 

Amble  U.  D 

Ashbourne  U.  D. 
Ashby-de-la-Zouch  U. 
Ashton-in-Makerfield 
Audley  U.  D 


U.  D. 


D.    ... 
U.  D. 


Bacup  M.  B.  ...        ..*        ••• 

Banbury  M.  B.         ...         ••• 

Barmouth  U.  D 

Barnstaple  M.  B. 

Baslow  and  Bubnell  U.  D.... 

Beaconsfield  U.  D 

Bedlingtonshire  U.  D. 

Bed  well  ty  U.  D 

Belper  U.  D 

Benfieldside  U.  D.    ... 
Berwick-upon-Tweed  M.  B. 

Beverley  M.B.         

Bideford  M.  B 

Bingley  Imp.  Act  Dist. 
Bingley  Outer  U.  D. 
Bishop  Auckland  U.  D. 

Blaydon  U.  D.  

Boston  M.  B.  

Brandon  and  Byshottles  U.D. 

Bridlington  U.  D 

Bridport  M.  B.         

Broadstairs  and  St.  Peter's 

Budleigh  Salterton  U.  D.  ... 
Burslem  M.  B. 
Burton-upon-Trent  M.  B.  ... 


Oalne  M.  B.   ...        ...        ... 

Calverley  U.  D 

Camborne  U.  D 

Carlisle  City  and  M.  B. 
Carmarthen  M.  B.    ...        ... 

Chepstow  U.  D 

Chesterfield  M.  B 

Clay  Cross  U.  D,      , 

Clayton  U.  D.  

Cleckheaton  U.  D 

Cleethorpee-with-  Thrunscoe 

u.  J-/.  •••         .*•         •.• 

Oookermoath  U.  D.  ••• 


July,  1893 

April,  1893 

May,  1894 

June,  1894 

February,  1893     ... 

June,  1893 

December,  1893  ... 
September,  1893  ... 
April,  1894 


July,  1893  ... 
„     1894  ... 


M 


1893  ... 


May,  1894 

June,  1894 

N  aember,  1893    ... 
uU     ,  lo9«5  ••.  ... 

September,  1893   ... 

May,  1894 

November,  1893    ... 
June,  1893 

May,  1893 

June,  1894 
February,  1894     ... 
January,  1894 

May,  1893 

July,  1893 

September,  1893   ... 

Do. 
April,  1894 

Do. 
August,  1894 

May,  1894 

AprU,  1894 
August,  1893 


January,  1895 

July,  1894 

Do. 
April,  1894 
„      1893 
March,  1894 

June,  1894 

May,  1894 

September,  1894  ... 
August,  1894 
May,  1893 

April,  1894 


Dr.  Reece. 

„    Copeman. 

„    Wilson. 
Do. 
Mr.  T.  W.  Thompsoa. 
Dr.  Wilson. 

„    Fletcher. 

„    Wheaton. 

„    Fletchelr. 


Dr.  Wheaton. 
Do. 

Do. 
Dr.  Wilson. 

„    Fletcher. 

„    Wilson. 
Mr.  Evans. 
Dr.  Wilson. 

Do. 
Mr.  T.  W.  Thompson. 
Dr.  Wheaton. 

,1    xi^eoe. 

„    Wheaton. 

Do. 
Dr.  Sweeting. 

„    Wilson. 

„    Bulstrode. 

„    Wilson. 

„    Wheaton. 

„   Xkoeoe. 

„    Bruce  Low. 


Reece 

Fletcher. 

Wilson. 


Dr.  Wilson- 

Do. 
Dr.  Reece. 

„    Wilson, 

II         XlrOOCO. 

Do. 
Dr.  Wilson. 

Do. 

Do. 

Do. 
Mr.  T.  W.  Thompson. 

Dr.  Wilson. 
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Name. 


Date  of  Report. 


Name  of  Inspector. 


.  • 
... 


Conaett  U.  D. 
Coeeley  U.  D. 
Cottingham  U.  D. 
Covrpen  U.  D. 
Criccieth  U.  D. 
Cromer  U.  D. 
Crowle  U.  D. 


Darlaston  U.  D. 
Dawlish  U.  D. 

Deal  M.  B 

Doncaster  M.  B. 
Drighlington  XJ.  D. 
Dronfield  U.  D. 
Dudley  C.  B. 
Durham  City  and  M.  B. 


East  Retford  M.B.... 

Eccles  M.  B 

Eccleshill  U.  D. 

Ely  City  and  U.  D.  ... 

Exeter  City  and  0.  B. 


Faversham  M.  B. 
Felling  U.  D. 
Fenton  U.  D. 
Filey  U.  D.    ... 


Gainsborough  U.  D. 
Gildersome  U.  D.     ... 
Godmanchester  M.  B. 
Gravesend  M.  B, 
Grays  Thurrock  IT.  D. 
Great  Clacton  U.  D. 
Great  Driffield-U.  D. 
Great  Yarmouth  C.  B. 


Hanley  C.  B. 

Harwich  M.  B.         

Hastings  C.  B 

Havant  U.  D. 
Haverfordwest  M.  B. 

Heage  U.  D.-  

Heanor  U.  D.  

Heath  Town  U.  D 

Hedon  M.  B.  

Hereford  City  and  M.  B.    ... 

Heme  Bay  U.  D 

Holyhead  U.  D 

Hoole  U.  D.  .; 

Hornsea  U.  D.  

Honghton-le-Sprlng  tJ.  D. 
Howdon-on-Tyne  U.  D,   • ... 
Hoy  land  Nether  U.  D, 

Hunstanton  U.  D 

Hunsworth  U.  D 

Huntingdon  M,  B.  ...        ••• 
Hythe  M.  B.  h»»        ■■ 


November,  1893    ... 

ff            lo«)4     ... 
June,  1893 

August,  1893 
March,  1893 
June,  1893 


July,  1894 ... 
May,  1894  ... 
June,  1893... 
March,  1894 
August,  1894 
May,  1894  ... 
August,  1894 
June,  1894... 


February,  1894     ... 
November,  1894   ... 

July,  1894 

Do. 
July,  1893 


April,  1894 

September,  1893  ... 
January,  1894 
August,  1893 


December,  1893    ... 
June,  1894 

„  Xovu  ...  ... 

October,  1893 

June,  1893 

July,  1898 

June,  1893 

November,  1898    ... 


February,  1894 
June,  1894 ... 
March,  1894 
September,  1894 
June,  1893 ... 
August,  1894 
October,  1894 
July,  1894  ... 
June,  1893 ... 
December,  1893 
September,  1894 
June,  1893 ... 
December,  1893 
April,  1894 
October,  1893 
„       1894 
August,  1894 
March,  1898 
•May,  1894  ... 
•September,  1894 
Da 


... 


... 

... 
... 
... 
•.• 
••• 
••• 
••• 


Dr.  Wilson. 
Fletcher. 
Wheaton. 
Wilson. 
Reece. 
Copeman. 
Wheaton. 


>» 
»> 


» 


Dr.  Fletcher. 
,,    xi^ece. 
„    Thomson. 
„    Wheaton. 
Wilson. 
Do. 

Dr.  Fletcher. 
„    Wheaton. 


Dr.  Wheaton. 
,,    Bruce  Low. 
„    Wilson. 
„    Wheaton. 
„    Bulstrode. 

Dr.  Thomson. 

„    Wilson. 

„    Sweeting. 
Mr.  T.  W.  Thompson. 

Dr,  Fletcher. 
Wheaton. 
Wilson. 
Thomson. 
Home. 
Reece. 
Wheaton. 
Copeman. 


»» 


Dr.  Sweeting. 

Wheaton. 

Bruce  Low. 

Thomson. 

Reece. 

Wilson. 
Do. 
Dr.  Fletcher. 

Wheaton. 

Bruce  Low. 
Do. 
Dr.  Reece. 

Fletcher. 

Wheaton. 

Wilson. 

Fletcher. 

Wheaton. 

Copeman. 

Wheaton. 
Do. 
Dr.  Brace  Low. 


M 
ii 


1» 
»» 

» 
»» 
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Name. 


Date  of  Report 


Name  of  Inspector. 


Idle  U.  D.     ... 
nf raoombe  U.  D. 
Ilkeston  M.  B. 
Ipswich  C.  B. 


Keighley  M.  B 

Kendal  M.  B.  

Kidwelly  M.  B.       i 

Knaresboroaj^h  Imp.Act.Di8. 
Knottingly  IJ.  D 


Leadg^ate  IT.  D 

Levenshulme  IT.  D 

Lincoln  City  and  G.  B. 
Llandndno  Imp.  Act  Dist. ... 

Llanelly  IT.  D.         

Lonjif  Sntton  U.  D 

Longton  M.  B.         

Loughborough  M.  B. 
Louth  M.  B.  ...        ...        ..• 

Lower  Brixham  IT.  D. 
Ludlow  M.B...«        ...        ... 

Lydd  M.  B.    ...        ... 

Lyme  Regis  M.  B 


Maesteg  U.  D.  

Margate  M.  B. 

Maryport  Imp.  Act  Dist.    ... 

Menai  Bridge  U.  D 

Milford  Imp.  Act  Dist. 

Mlllom  U.  D 

MiltoD  -  next  -  Sittingboume 
Imp.  Act  Dist. 

Minehead  U.  D 

Mold  U.  D.    ...        ...        ... 

Morley  M.  B....        ...        ... 

Morpeth  M.  B.         ...        ••• 

Newark-upon-Tront  M.  B. ... 
Newbold  and  Dunston  U.  D. 

Newbum  U.  D 

Newcastleuuder-LymeM.  B. 
Newquay  (Cornwall)  U.  D. 

New  Romney  M.  B 

Northam  U.  D 

North  Bierley  U.  D 

Norwich  City  and  C.  B.     ... 


Oldbury  U.  D. 
Ormskirk  U.  D. 


Paignton  TJ.  D. 
Pemberton  U.  D. 
Pembroke  M.  B. 
Penrith  U.  D. 
Penryn  M.  B. 
Poole  M.  B. 


*•• 


... 
..• 
... 


... 
... 
. .. 
... 


July,  1894 

May,  1894 

September,  1893] ... 
July,  1894 


February,  1894 
March,  1894 
April,  1893 
April,  1894 
January,  1894 


November,  1893 
July,  1894 ... 
May,  1894  ... 
February,  1894 
April,  1893... 
September,  1894 
January,  1894 
November,  1898 
September,  1893 
October,  1894 
June,  1894... 
July,  1894 ... 
April,  1894... 


September,  1893 
August,  1894 
May,  1894  ... 
February,  1894 
June,  1893 ... 
April,  1894... 
Do. 

June,  1893 
December,  1898 
May,  1894  ... 
July,  1894 ... 


July,  1893 ... 
June,  1894 ... 
March,  1894 
February,  1894 
July,  1894  ... 

Do. 
May,  1894  ... 
March,  1894 
May,  1893  ... 


August,  1894 
March.  1894 


... 
... 

... 


... 

... 
... 
... 
... 

••* 


••• 


••» 


October,  1894 
February,  1894     . 
August,  1893 
January,  1894 
June,  1893 ... 
June^uly,  1893  . 


Dr.  Wilson. 
Beece. 
Wheaton. 
Do. 


Dr.  Wheaton. 
Fletcher. 
Reece. 
Wheaton« 
Wilson. 


Dr.  Wilson. 
„    Bruce  Low. 
„    Wheaton. 
„    Reece. 

Do. 
Dr.  Wheaton. 
Sweeting. 
Fletcher. 
Bulstrode. 
Wheaton. 
Bruce  Low. 
Do. 
Dr.  Reece. 


Mr.  Evans. 

Dr.  Bruce  Low. 
„    Wilson. 

Mr.  Evans. 

Dr.  Reece. 
Wilson, 
Thomson. 


♦» 


»> 


It 


Mr.  T.  W.  Thompeon. 
„    Evans. 
Dr.  Wheaton. 
Wilson. 


t) 


Dr.  Bruoe  Low. 
„    Wilson. 

Do. 
Dr.  Sweeting. 
,,    AfOoce. 
„    Bruce  Low. 
„    ii>6ece. 
Wheaton. 
Copeman. 


)i 


Dr.  Fletcher. 
„    Bruce  Low. 

Dr.  Wheaton. 
„    Bruce  Low 
xveeoe. 
Bruce  Low. 
Bulstrode. 
Do, 


n 
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Name. 


Data  of  Report. 


Name  of  Inspector. 


Pudiey  U.  D. 
Pwllheli  M.  B. 


Ramsey  U.  D. 
Ramiigate  M.  B. 

Ripley  U.  D 

Ross  Imp.  Act.  Dist. 
Runcorn  Imp.  Aot.  Dist. 

Rye  M.  B 

Ryton  U.  D 


St.  Ives  (Cornwall)  M.  B. ... 

St.  Neots  U.  D.         

Salford  C.  B 

Sandgate  U.  D 

Sandwich  M.  B 

Seaham  Harbour  U.  D. 

Seaton  U.  D 

Sedgley  U.  D.  

Shildon  and  East    Thiokley 

U.  D. 

Shipley  U.  D.  

Shrewsbury  M.  B 

Sidmouth  fj.  D 

Sittingboame  U.  D. 

Skegness  U.  D.         

Smallthorne  U.  D 

South  Blyth  U.  D 

South  Cave  and  Wallingfen 

U.  D. 
Southeud-on-Sea  M.  B. 
South  Shields  C.  B. 
Southwick  V.  D. 

South  wold  M.  B 

Spalding  Imp.  Act  Dist.     ... 

Spennymoor  U.  D 

Stalybridge  M.  B 

Stanhope  U.  D 

Stanley  U.  D.  ...       -rrr 

Stockport  C.  B. 

Stoke -upon -Trent  M.  B. 

Stretford  U.  D 

Sunderland  C.  B 

Swadlincote  U.  D 

Swanage  TT.  D. 


Teignmouth  U.  D.   ... 

Tenby  M.  B 

Thornton  U.  D. 
Tipton  U.  D. 
TongU.  D.      . 
Tow  Law  U.  D. 
Towyn  U.  D. 
Truro  City  and  M.  B. 
Tunstall  IT.  D. 
Tynemouth  M.  B.     ... 


Walker  U.  D. 
Wallsend  U.  D. 


July,  1898  ... 
August,  1893 


September,  1894 
August,  1894 
May,  1894  ... 
Deoember,  1893 
December,  1894 
September,  1894 
July,  1893  ... 


October,  1894 
September,  18U4  ... 
November,  1894    ... 
September,  1894  ... 
May,  1893  ... 

JL^O.  ...  ... 

May,  1894 

May,  1898 

September,  1898  ... 

July,  1894 

June,  1894 

May,  1894 

April,  1894 
April,  1893 
April,  1894 

June,  1893 

May,  1893  ... 

February,  1894     ... 

May,  1894 

October,  1893 
April,  1893 

XyO.  ...  .  • . 

September,  1893   ... 

June,  1893 

October,  1893 


i^fv 


L/O.  ...  ... 

February,  1894  ... 
December,  1894  ... 
April,  1894 

June,  1894 

Juno,  1893 


August,  1893 
June,  1893... 
September,  1894  ... 
August,  1894 

•M^XJm  •  •  •  •  •  • 

September,  1893  .  . 

July,  1893 

January,  1894 

May,  1894 

June,  1894 


September,  1894   ... 


Dr.  Home. 

,,    xi^ooe. 


Dr.  Wheaton. 
Bruoe  Low. 
Wilson. 
Bruoe  Low. 
Do. 
Do. 
Dr.  Wilson. 


tf 


i» 


»» 


Dr.  Wheaton. 

Do. 
Dr.  Bruce  Low. 

Do. 
Dr.  Thomson. 
Mr.  T.  W.  Thompt on. 
Dr.  Reece. 
Wilson. 

Do. 


n 


Do. 
Dr.  Bruce  Low. 
,.   Reece. 
„   Thomson. 
„   Copeman. 
„    Fletcher. 
„    Wilson. 
.,    Wheaton. 

„   Thomson. 
Mr.  T.  W.  Thompson. 
Dr.  Wilson. 
„   Copeman. 
„   Wheafon. 
..   Wilhon. 
Do. 
Do. 
Do. 


Dr.  Bruce  Low. 

„    Sweeting. 

„    Bruoe  Low. 
Mr.  T.W.  Thompson. 
Dr.  Wilson. 

.,    Bulstrode. 


Dr.  Bulstrode. 
,,    x»eeoe. 
„   Wilson. 
,.    Fletcher. 
Wilson. 
Do. 
Dr.  Reece. 
,.   Fletcher. 

Do. 
Dr.  Wheaton. 


»i 


Dr.  Fletcher. 
Do. 
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Name. 


Imp. 


Walsall  C.  B , 

Walsoken  U.  D. 
Walton  on-the  Naze 

Act  Diet. 

Warblington  U.  D 

Warrington  M.  B 

Wednesbury  M.  B 

Whiokham  U.  D 

Whitley    and     Monkseaton 

U.  D. 
Widnee  M.  B. 

Wigan  C.  B 

Willenhall  U.  D.      ... 
Willington  U.  D.     ... 
Willington  Quay  U.  D. 
WilfldenU.  D. 
Workington  M.  B.   ... 


Yeadon  U.  D. 
Tnysoynhaiam  U.  D. 


Date  of  Report. 


August  1894 
October,  1894 
August.  189B 

September,  1894 
November,  1894 
September,  1894 
July,  1893  ... 
October.  1894 

November,  1894 
February,  1894 
November,  1893 

Do. 
September,  1894 
August,  1894 
March,  1894 


July,  189S  ... 
August,  1893 


Name  of  Inspeotor. 


Dr.  Fletcher. 
„   Wilson. 


II 


II 

M 
I* 
11 


11 


Reeoe. 

Thomson. 
Bruoe  Low. 
Fletcher. 
Wilson. 
Fletcher. 


.,   Bruoe  Low. 

Do. 
Dr.  Wheaton. 
Wilson. 
Fletcher. 
Wilson. 
Do. 


II 
•I 
«i 


Dr.  Home. 

.,    neooo. 


'rMaoiwn,  R.S. 
KhI-,  F.ttS. ;  .1 

Ai'ftir^.    Bunt 


<ire«*tiim«v«4  In  P«relini  <louatriM,  bod  lUfUrUva  . 


PrfiuiMltiiKiecUKtBUpentilVBitoanKn/tlia  lAta  ^r  C,  H'vriliyt 'IhofflWD, 
iln-.i*  nf  Sir  Jolin  Miim.i-,  K.CB.     Fiity  Vul.imrfc         rriou  lOK.  iBi. 


.  reui'icioiiATi.     Vtr<u of  in/oniMtion  4> 


Akrirtrxitit.    MiLiTAkT.     Hanillnuk  fur. 
GLerrBiutfy  *,vii  Mutafiii'tr.    TMi-booIt.    1 
PilLD  Sviivm  Mahpai-    Cavalkv.    I.41K. 

IWAimir.    UoionlwI.    Eogakt^oi.    IBVi.    

XlUI^  AKll  ClItmTRy  WCTVTBItia  DlIKIMU,  BCAKUI,  KaSALjI,  AND  OUODDJ' 
■UtlM.  '  ' 

BltOitc^lA.    SoDifiBBK.     PWoa  u(  infonoittoa  cuncmiiiMi.     Rt  SCajor  (' 

cut*.    Jwiwry  1890. 
Hmuo.  W<iu.    Tlirir  PrinciulM  aud  PrarlUa.    Kew  tcJilMM. 
fiVbkH.     llaiwtbook  uf  ibir.    Fivt  1.,  OfMtjtnpbind.    I*»rt  II.,  riJituHnt 

ItiTTii,     t^'Jiitilr^rinent  1».    July,  iW. 

VbtVHjcr.ii  raiKr     Itu^utiwM.    10'JV. 

Tmi  T4Ui.tu  fot  nritiili  and  Truh  VarU  for  1000. 

Ut.i  i.inii  llin  lHt.AKi»  i.sn  infiV*8UC  IfiLiifiM.     By  W-.Ouuii,  fJ3X. 
>oiTn   Wai.i*  Oi*l   Km:i.k     Van  i.    fVuutUr   rwuiMl  MeWport, .  Moo. 
Sl«li.ii,  ^^ 

Baord I  ■  _ 

.  -  A)|[>Al»lt.y|RTIl«riflH  OWTUK   UUIIiH   DlA'klCTl  of.  Bll.tTfi» 

I  Ti  IM  Tiir.  Bonovflttop  pAUHouiu.    R<^ri  mi.    ('iti.'*iii..(M. 
n;  CtllLirnKM.       1MII»>ll».     Anfitt  of  Mm  II.   U:.Mjn  uid  uf 

SinlcrftntB*  XttformaUon  (HBott,  31,  Droodv^,  fVt^taiiR-uir,  vk^— 
'■iiijiwir'.  niMiii'ii.r.1  i.>«.    ApriH80».     «">.    WniMior. 
a,,.  1 .  I'miciu.    2.  Xdw  iiouiJi  Wnlu.    n.  'S'lctoria.    I.  SttaUi  AtMnUa.    5.  Qa««iu-    ; 
luiuJ.     C.  \V..i(rni  Auslnti*.     7.   TuiDMiia.     &  KevZualuuL    U.  Ua^Colunr. 

lii.  NuUL  Priiw  U.M<th. 

.1.  ProltMionsI  Si 
n  Hututnoad  tin 


TiSoefii. 

Pfl«  2tiW. 

Hj   AqIkd): 

PrJo*  f< 


Ssela*  &»WK.    I'nAmciL  AiiiuMtwiKs-r  u»  fui:  Law*  iici.AiirB  vu  tub  Eicuc,  | 
.jr-  It;  Na>U.  J.  UittlniMin.^  AMiat  Sulialoriiriulaailft««uuM.  V!li>lK<IUiun.',V  V<at>. 


IJf  «ii  E.  nerUItt.  K.O.B.    n  VdU. 
'    '     A  mmpiele  (dIucUvd  al  Trmllc 


ArmrA  uv^  Tlti'.Al-t-.     Tliv  JIii]'  r. 

CxUKKliriAi.  TarArrii*,    illorUlei    , 
iimf  nritiin  uti'l  KimiUpi  I'owct*  U  tar  m  lliejr  r«ln«  toGon 
liT-ii.i    II  ,-t.i„,  i:  !■  ft,,4L-,Vols,ltiiXX.  i' 

»r»n     ■  -u  knd  poiaupi.     VoL  HO.     (itaunmi  Index  (ahwui  ' 

..I,  .  it  (o  Volt.  U  M  70.     IIA7!1  to   INitf.l    Vol.   )<i 

A  ^r.l.B.'!.     IRtHMKdt    VulM.    IBIH-Iflitt.    VaV  x 

v...  r.  . 

M«rd  of  Traila  Jnurmalt  cf  TsnlT  uid  Ttwii  Notwa  «di!  MncaUaiia-'^ 

llifomui'iiit.     Piib1itli«il  trocUjr. 
lit.l«t  «•  VoU  I  in  H.    Prirt!  'ii.     And  Iv  Vul*.  XV.  to  XX.    Julj.  I^d^t  i 

Kojritl  Soujilo  <hu4*0»i    SullH. 
-"         »  .1^ :  ami  SIoufLly  (i.m,  »H»,|j 
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